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Kurzfassung
Da die Geschwindigkeit des technologischen Wandels weiter zunimmt, ist es für
Unternehmen äusserst wichtig über eine hohe Innovationsfähigkeit zu verfügen. Grossunternehmen investieren mehr und mehr in kreative Arbeitsumgebungen, und durch
das Entwickeln neuer Produkte nach dem sogenannten ‘Design Thinking’-Ansatz
werden sie noch innovativer. Kleine und mittelständische Unternehmen (KMU)
können sich solche Investitionen aufgrund knapper finanzieller Mittel nicht leisten.
Aber auch wenn diese KMU solche kreativen Arbeitsumgebungen oder ‘Ideation
Spaces’ nicht besitzen können, heisst das noch lange nicht, dass sie nicht ähnliche
externe Räumlichkeiten für eine kurze Zeit in der frühen Phase ihrer Produktentwicklungsprozesse nutzen könnten.
Inspiriert von erfolgreichen ‘Design Thinking’-Anwendungen in grossen Unternehmen, und einer literaturbasierten Bedarfsabklärung, werden mit empirischen
Studien eingehend die fortlaufenden Herausforderungen in Produktentwicklungsprozessen von KMU analysiert, und die Anwendung eines iterativen Lernansatzes
für den Aufbau eines externen ‘Ideation Spaces’ für KMU beschrieben. Basierend auf kreativitätsfördernden Räumlichkeiten und einem 2,5-tägigen WorkshopKonzept beleuchten vier empirische Studien, wie diese ‘Ideation Workshops’ am besten geleitet werden, indem sie (i) identifizieren, wie man Iterationen provoziert,
(ii) einen iterationsbasierten Reflexionsleitfaden validieren, (iii) Charakteristiken
von leistungsfähigen Iterationsabfolgen erkennen lassen, und (iv) nutzerzentrierte
Entwicklungsmuster identifizieren. Abschliessend wird mit empirisch-beschreibenden
Studien 1–1,5 Jahre nach Workshop-Teilnahme der Einfluss der Workshops auf die
Unternehmen untersucht, und ihr langfristiger Einfluss auf die Innovationsfähigkeit
der Unternehmen gemessen.
93 % der an der Studie teilnehmenden Unternehmen erkennt einen überwiegend
positiven langfristigen Einfluss auf ihre Innovationsfähigkeit, wobei die Dimensionen
der Unternehmensausrichtung und Kultur am meisten beeinflusst wurden. Die
Unternehmensgrösse, das Mindset, die wirtschaftliche Situation, sowie die Formui
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lierung der Workshop-Ziele sind wichtige Voraussetzungen für eine erfolgreiche Teilnahme. Die Ideenumsetzbarkeit, genügend freie Kapazitäten im Tagesgeschäft,
sowie überzeugte Ideenverfechter beeinflussen die Steigerung der Innovationsfähigkeit
im Nachhinein. Die Workshops werden generell positiv wahrgenommen — besonders ihr methodischer Aufbau, die Moderation, die Räumlichkeiten, sowie die sich
entwickelnden Gruppendynamiken — jedoch wäre eine klar beschriebene WorkshopStruktur und Dokumentation wünschenswert. Folge-Workshops könnten den Einfluss weiter steigern. Abschliessend lässt sich sagen, dass die Teilnahme an einem
Workshop im externen ‘Ideation Space’ einen Impuls für die KMU darstellt und
so einen positiven und langfristigen Einfluss auf ihre Innovationsfähigkeit ausübt.
Darüber hinaus lässt sich zeigen, dass KMU denen Innovationen wichtig sind, auch
innovativer werden können. Diejenigen, die schon entsprechend gehandelt haben,
sind es auch geworden.

Abstract
As technological change speeds up, having a high innovation capability is crucial for
companies. Large companies increasingly invest in creativity labs and become more
innovative by developing new products according to the ‘design thinking’ approach.
Small- and medium-sized enterprises (SMEs) cannot afford the same due to limited
resources. However, even if SMEs cannot own such creativity labs or ‘ideation
spaces’, they could use similar external spaces for a short period of time during the
early phase of their product development processes (PDPs).
Inspired by successful ‘design thinking’ applications in large companies, and a
literature-based research clarification, empirical and descriptive studies analyse indepth the current challenges in PDPs of SMEs, and describe the application of an
iterative learning approach for establishing the support — an external ideation space
for SMEs. Based on the prescription of space and a 2.5 days workshop concept, four
empirical studies elucidate how to manage ideation workshops by (i) identifying
how to provoke iterations, (ii) validating an iteration-based performance reflection
guideline, (iii) revealing characteristics of high-performing iteration sequences, and
(iv) identifying user-centred design patterns. Finally, empirical and descriptive studies explore the workshops’ impact dimensions in companies, and measure the longterm impact on the companies’ innovation capability 1–1.5 years after participation.
93 % of the responding companies recognise a predominantly positive long-term
impact on their innovation capability, whereas the dimensions of direction and culture are affected most. The companies’ size, mindset, economic situation, and workshop goal are important pre-conditions for participation. Idea feasibility, free time
in daily business, and an idea champion affect the increase in innovation capability.
While the workshops are generally received positively — especially their methodology, moderation, and space, as well as emerging group dynamics — a clearly
described structure and documentation of the workshop progress would be appreciated. Follow-up workshops could further increase the impact. Thus, participating
in external ideation workshops creates momentum in SMEs and a positive long-term
impact on their innovation capability. Moreover, it shows that SMEs which consider
innovation to be important, can become more innovative. Those who did, benefit.
iii
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Chapter 1
Introduction
As business becomes increasingly global and product life cycles continuously shorten,
companies are facing a rising pressure to innovate. Having a high innovation capability, i.e. having “an underlying capacity to gain advantage by implementing more
and better ideas than rivals” (Francis & Bessant 2005), becomes more and more
crucial for companies. As the CEO of a Swiss insurance company recently put it
(Hongler 2016):
“[As an insurance company], we can insure almost everything. But there
is no policy against wrong or missing innovations. However, wrong or
missing innovations are the biggest risk of any company.”
— Markus Hongler, CEO Swiss Mobiliar Cooperative Company
To mitigate this risk, large companies start ideating (i.e. idea-generating) new
products and services according to the ‘design thinking’ approach, and increasingly
invest into creativity labs and well-equipped R&D departments. However, small- and
medium-sized enterprises (SMEs) cannot afford the same due to limited resources.
Thus, especially technology-driven SMEs operating in small market niches, aiming
at developing products of very high quality, face the risk of falling behind compared
to faster competitors from somewhere else. These often export-oriented SMEs can
be found for instance in Switzerland.
This thesis aims at increasing the innovation capability of Swiss SMEs. Inspired by successful ‘design thinking’ applications in the Silicon Valley and positive
feedback from pilot ‘ideation workshops’ with Swiss companies, first a concept for
ideation workshops (with complementary external ideation space) is developed and
tailored to the specific needs of Swiss SMEs. Second, the long-term impact of participating in such a workshop is evaluated. All in all, this dissertation argues that
1

2

1.1. Goal & Scope

participating in a 2.5 days ideation workshop has a positive
long-term effect on the innovation capability of SMEs.

This thesis comprises the content of this dissertation, and is qualified in the following
sections. First, the research goal and scope is defined. Second, the thesis is decomposed into four research questions and two success criteria. Third, the research
methodology is discussed, and finally, the dissertation’s structure is outlined.

1.1

Goal & Scope

The goal of this research is to develop an ideation workshop concept (with complementary external ideation space), and to measure and evaluate the long-term
impact onto the innovation capability of SMEs participating in such ideation workshops. Thanks to the geographic preconditions and the engagement of the funding
body, the scope of this research project comprises more than thirty Swiss companies.

1.2

Research Questions & Success Criteria

From the goal and scope of this research project, four research questions are derived:
• RQ 1: What are the conditions and requirements for ideation workshops with (Swiss) SMEs?
• RQ 2: How to establish an external ideation space for (Swiss) SMEs?
• RQ 3: How to manage ideation workshops with (Swiss) SMEs?
• RQ 4: What is the impact of ideation workshops on the innovation
capability of (Swiss) SMEs?
While the answers of RQ 1–3 are necessary for conducting successful ideation workshops, the answer of RQ 4 allows evaluating the long-term impact/benefit for SMEs.
As this research intends on the one hand to contribute to academic knowledge,
and on the other hand to support management and engineering personnel in SMEs
to increase the companies’ innovation capability, the success criteria are that the
results contribute to academic knowledge and that participating SMEs increase their
innovation capability (cf. definition and measurement in sections 2.2.2 & 2.2.3).

1.3. Research Methodology

1.3
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Research Methodology

The research questions are addressed by investigating the current challenges in PDPs
of SMEs, developing a concept for ideation workshops with complementary external
ideation space, identifying levers to increase their performance, and finally studying the impact of these workshops on the innovation capability of the participating
SMEs. To investigate whether the impact is company-size dependent, also companies bigger than SMEs are considered (cf. Table 1.1). The following sections describe
the research phases, the applied methods, and give an overview of the research
project.

1.3.1

Research Phases

In order to methodologically guide this research project, the Design Research Methodology (DRM) by Blessing & Chakrabarti (2009) is applied. Their approach reflects a scientific perspective of knowledge acquisition and comprises the following
four phases:
Research Clarification (RC) in which the research goal is established, and evaluation criteria regarding the research outcome are formulated.
Descriptive Study 1 (DS1) in which a deeper understanding of the existing situation and its challenges is gained, by e.g. literature review, exploratory interviews and/or case studies, to develop the ‘support’ in the following phase.
Prescriptive Study (PS) in which the ‘support’ is developed and described based
on the knowledge gained in DS1, and its internal validity is tested, by e.g.
empirical studies.
Descriptive Study 2 (DS2) in which the support’s impact is measured by e.g.
empirical studies, and its ability to lead to the desired situation is evaluated.
Although these phases are described sequentially, Blessing & Chakrabarti (2009:17)
highlight that “many iterations and the parallel execution of stages [...] are part of
reality.” Furthermore, the application of methods is somehow opportunistic (Bender
2004) and needs to be adapted to the current situation (Zanker 1999).1 Which
methods are applied, is outlined in the following section.
1. according to Blessing & Chakrabarti (2009:17).
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1.3.2

Research Methods

This section links the applied research methods with each phase of the DRM. However, detailed considerations regarding their application will be discussed in each
chapter of this dissertation.
Research Clarification: Literature Review
The research questions and success criteria (cf. section 1.2) are established at the
beginning of this research and are refined through a literature review (cf. chapter 2).
Descriptive Study 1: Empirical Studies
For a deeper understanding of the problem at hand, an exploratory and descriptive
study investigates with a qualitative approach the current challenges in PDPs of
Swiss SMEs (cf. section 3.1). Based on the gained insights, an explanatory study is
conducted by selecting an iterative project approach and prototyping the ideation
workshop concept in an university-related pilot space in Zurich (cf. sections 3.2).
For both sections, the according studies are reported in the following publications:
• Heck J, Meboldt M (2016) Current Challenges in Product Development Processes of Swiss SMEs, International Journal of Innovation Management, Vol.
20, No. 5.
• Heck J, Al-Falou K, Steinert M, Meboldt M (2014) Iterative Creation and
Analysis of Generic Ideation Spaces for SMEs, Proceedings of Norddesign 2014,
Espoo, Finland.
Prescriptive Study: Introduction into Practice & Empirical Studies
The prescriptive study phase comprises on the one hand a description of the finally
realised ‘support’ entity Mobiliar Forum Thun (MFT)2 as well as a description of the
concept for ideation workshops for SMEs (cf. chapter 4). On the other hand, four
empirical studies elucidate how to effectively and efficiently manage these ideation
workshops (cf. chapter 5). These studies are published in the following papers:
• Heck J, Steinert M, Meboldt M (2015) Conceptualizing Ideation Workshops
for SMEs, Procedia CIRP 36 (2015), pp. 248–253.
2. The ‘support’ developed during this thesis is an external ideation space called ‘Mobiliar Forum
Thun’, comprising in its name the funding body’s name ‘Mobiliar’, ‘Forum’ as an intended
use-case, and ‘Thun’ as the city where the external ideation space is located.
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• Heck J, Steinert M, Meboldt M (2015) Provoking Iterations in Ideation Workshops — an explorative Study, Proceedings of the 20th International Conference on Engineering Design (ICED15), Vol. 11: Human Behaviour in Design,
Design Education; Milan, Italy, 27.–30.07.2015, pp. 133–142.
• Heck J, Rittiner F, Steinert M, Meboldt M (2016) Iteration-based Performance
Measurement in the Fuzzy Front End of PDPs, Procedia CIRP 50 (2016), pp.
14–19.
• Heck J, Rittiner F, Steinert M, Meboldt M (2016) Quantifying Characteristics of Iterations in the Fuzzy Front End of Product Development Processes,
Proceedings of Norddesign 2016, Part 1, pp. 430–439.
• Rittiner F, Heck J, Meboldt M, Steinert M (2016) Using Personas in Ideation
Workshops, Proceedings of the fourth International Conference on Design Creativity (4th ICDC), Atlanta, GA.
Descriptive Study 2: Empirical Studies
The impact evaluation is conducted in two consecutive steps. First, an explorative
and qualitative study reveals that the support influences the participating companies
in four impact dimensions (cf. section 6.1). Second, the impact onto their innovation
capability is investigated in a qualitative and quantitative study (cf. section 6.2).
The former study is published in the following paper:
• Heck J, Rittiner F, Steinert M, Meboldt M (2015) Impact Dimensions of
Ideation Workshops on the Innovation Capability of SMEs, Proceedings of
CINet, Stockholm, Sweden.
As in this case the DRM phases DS1, PS, as well as DS2 comprise ‘comprehensive’
empirical studies, this dissertation can be considered as a DRM ‘type 7’ research
project according to the framework by Blessing & Chakrabarti (2009:18).

1.3.3

Research Project

The research project started in August 2013 and had a duration of three years. While
the studies of DS1 started already in late 2013, the studies of PS were dependent on
the temporal availability of the external ideation space in its final form. This was
the case during two months in spring and autumn respectively, since autumn 2014.
During these time slots, the above outlined studies were conducted, whereas their
findings are building upon each other. Table 1.1 provides a comprehensive overview
of the distribution and total sample size of each study.
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Table 1.1: This dissertation comprises eight empirical studies. While each study is allocated to
one DRM phases, some companies/workshops provide data for several studies. The ID comprises:
(1) the project phase of the workshop: PROtotyping / Autumn 2014 / Spring 2015 / Autumn 2015 /
Spring 2016; (2) company size (headcount): small<50 / medium<250 / large>250 / a consortium
refers to at least two equally participating companies irrespective of size; (3) a consecutive number
within the former two measures, i.e. the listed workshop sequence does not state the actual
workshop sequence.
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Outline of the Thesis

This thesis proceeds in eight chapters. The following list briefly describes their
content and interrelations, as well as the link to the DRM phases.
1. Introduction. The thesis is introduced and motivated, the research questions
are derived, the success criteria are defined, and the research methodology is
discussed. This chapter refers to the DRM’s RC phase.
2. Background & related Work. With an overview of Swiss industry, SMEs are
identified as focus group of this dissertation. While their innovation capability
is defined as dependent variable of this research, PDPs are identified as an
important means to influence their innovation capability, and several requirements for the support are derived. Design thinking, in turn, might be a means
to improve their PDPs. This chapter answers RQ1 and refines RC.
3. Establishing an Ideation Space. With the requirements derived in chapter 2,
the current challenges in PDPs of SMEs are investigated. The ideation workshop concept with its complementary space concept are iteratively prototyped
to generate key learnings for the final external ideation space. For establishing
this evidence-based external ideation space, the following project phases are
briefly discussed. This chapter answers RQ2 and refers to DS1.
4. Mobiliar Forum Thun. The external ideation space ‘Mobiliar Forum Thun’
is described with its three key features. First, the moderation by proficient
experts. Second, the space itself comprising escape, support, and creative
spaces. And finally the workshop concept, comprising a prior briefing and
warm-up, followed by three distinctive but highly related phases of identifying
the right questions, identifying promising solutions, and getting things done.
This chapter describes the support that is developed.
5. Managing Ideation Workshops. Based on the prescriptive workshop concept
in chapter 4, four studies elucidate how to manage ideation workshops. First,
the interplay of working and feedback sessions is investigated. Second, an
iteration-based performance reflection guideline is validated. Third, different iteration characteristics are described and effective iteration sequences are
identified. And finally, the use of personas is described in detail, and the need
for frequent iterations during their development is highlighted. This chapter
answers RQ3 and refers to PS.
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6. Impact of Ideation Workshops. With Mobiliar Forum Thun at hand, SMEs
want to know what they can expect from participating in an ideation workshop, and how useful it can be in the long run. First, an explorative study
identifies the four impact dimensions of product ideas, PDP, organisation, as
well as people and culture. These initial findings contribute to a comprehensive
study that measures and quantifies the impact of the workshops on the SMEs’
innovation capability, reveals influencing factors, and derives recommendation
for forthcoming workshops. This chapter answers RQ4 and refers to DS2.
7. Discussion & Reflection. This chapter discusses the results and gained insights of the conducted studies (cf. chapters 3–6) and links them to the reviewed literature (cf. chapter 2). This results in a critical reflection about the
contributions in each chapter to the goal of this thesis.
8. Conclusions. This final chapter refers back to the introduction. The research
contributions are highlighted in reference to the research questions and evaluated against the research motivation and success criteria. Moreover, the
limitations are discussed and opportunities for further research are pointed
out.

Chapter 2
Background & related Work
Based on the introduction of this thesis, the objective of this chapter is to set the
thesis in context. Thus, it addresses the first research question:
What are the conditions and requirements for ideation workshops with (Swiss) SMEs?
For framing the discussion, literature is reviewed, relevant concepts described,
and important terms defined. With a brief overview of the recent development in
the industry of Switzerland, Swiss SMEs are identified as the target group of this
research project. Reviewing the general characteristics of SMEs, and in particular
their innovation capability, leads to the definition of the dependent variable of this
research project. Reviewing literature regarding the product development process as
important means to innovation, reveals challenges in product development and highlights the phenomenon of iterations. Design thinking could be a valuable approach
to increase the innovation capability of Swiss SMEs. Thus, literature regarding the
design thinking process and the positive influence of creative spaces is analysed, and
implementation approaches of design thinking into SMEs are briefly discussed.
Discussion proceeds in five sections. Firstly, the industry in Switzerland is briefly
discussed. Secondly, SMEs and their characteristics — in particular their innovation
capability — are presented. Thirdly, product development processes are investigated. Fourthly, design thinking is discussed as basis for the development of the
intended support of this thesis. Finally, the chapter is summarised and the need for
further research highlighted.
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2.1

2.1. Industry in Switzerland

Industry in Switzerland

The Swiss Federal Statistical Office (BfS) stated in 2010: “The Swiss economy has
always been highly integrated into the global economy: its per capita import and
export volumes and its import and export rate (as a percentage of GDP) are among
the highest in the world. Exports play a particularly important economic role for
a small country such as Switzerland” (BfS 2010). Furthermore, Switzerland ranks
first in ‘The Global Innovation Index 2015’ (Cornell University et al. 2015, p.282).
However, and despite this comfortable position, current data from the BfS show
that this position will require a lot of effort to be hold in future. The secondary
sector, in particular the industrial trade sector, has come under considerable pressure (cf. Figure 2.1). Reasons for this international competition are an increasing
global industrialisation, worldwide growing production capacity (of newly industrialising countries) as well as mergers resulting in multi-national and globally operating
companies (BfS 2016).

Figure 2.1: Production and Turnover of the Swiss Industry (2004–2015), cf. BfS (2016).

Beside institutional measures to mitigate these risks, the companies themselves
have the chance — and obligation — to keep themselves competitive and thus,
in business. As more than 99 % of the companies in Switzerland are small- and
medium-sized enterprises (SMEs), these SMEs need means and measures to prepare
themselves for the future. With regard to the different Swiss industries, in particularly branches with traditional product development processes (PDPs) such as
rubber- and plastics, metal components, electrical equipment, as well as machine
manufacturing would benefit from means and measures to increase their innovation
capability (cf. Figure 2.2, a). Especially the machine manufacturing has a high
volatility in its production index, compared to e.g. the food or construction industry (cf. Figure 2.2, b).
Thus, the following sections focus on SMEs and their innovation capability, PDPs
to produce innovations, as well as new approaches to develop products.

2.2. Small- and Medium-sized Enterprises (SMEs)

(a) Industries with relatively volatile production indices
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(b) Almost constant indices

Figure 2.2: Selection of Production Indices among Swiss Industries (2005–2015), cf. BfS (2016).

2.2

Small- and Medium-sized Enterprises (SMEs)

According to the European Commission (2009), small- and medium-sized enterprises
(SMEs) are defined as organisations with a staff headcount of less than 250 persons,
an annual turnover of less than 50 million Euros, and/or a balance sheet total of less
than 43 million Euros. However, there is no official definition of SMEs in Switzerland (Bericht des Bundesrates 2007). As for statistical publications the European
framework is used, a Swiss formal definition of SMEs is not needed.
A study by Arvanitis & Hollenstein (2004)1 aimed at identifying ‘dynamic areas’
among Swiss SMEs. To do so, they split up SMEs into five sectors, comprising hightech and low-tech industry, modern and traditional services, as well as a construction
sector. They found that large companies are in general more productive than their
medium (and small) counterparts. However, in the sectors of high-tech industry and
modern services, SMEs are as productive as (or even better than) large companies.
Regarding R&D activities, large companies are more productive due to their
financial and human resources. However, SMEs invent permanently — as the big
number of patents filed suggests — and they are capable to develop these inventions
further into new products and services. Due to their size and focus, they hold a
strong position in niche markets (Acklin 2013). Keupp & Gassmann (2009) highlight
the regional clusters as a characteristic of Switzerland’s innovation structure.
1. according to Bericht des Bundesrates (2007)
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2.2. Small- and Medium-sized Enterprises (SMEs)

Characteristics of SMEs

SMEs have close relationships to their customers, and they are able to serve niche
markets either in a specific region, or with a high specialisation. Even though
they can produce individual offerings according to the customers’ wishes, they
have only small product portfolios without great diversification (Fueglistaller 2004)2 .
Moreover, many SMEs sustain a close relationship with their employees due to their
loyalty, professional abilities and motivation, as well as smooth working communication channels. The structures and processes are less formalised, and the contact
between employer and employees is informal. The strong position of the entrepreneur is an important characteristic of SMEs. Even though the entrepreneur might
not apply strategic management tools, his/her actions are strategical. Beside the attempt to keep the company independent from others, relying on a personal network
with stakeholders, customers and suppliers is common (Acklin 2013).
Garengo et al. (2005) characterise SMEs in comparison to large companies as
follows: flexible and able to react quickly, organisation processes are not very structured, decision-making processes are concentrated in the entrepreneur-owner, having
a focus on technical and production-related issues, learning processes are based on
‘learning by doing’. Moreover, they have a lack of time for non-operation activities.
When it comes to innovations, Scozzi et al. (2005) state that SMEs have an
advantage due to their size. They are flexible, have a strong customer-orientation,
and are able to quickly respond to technical and market changes. Moreover, they
have in general good internal communication and a dynamic and entrepreneurial
management style. Hudson et al. (2001), Hausman (2005), McAdam et al. (2007),
and Saunila (2016) add that the SMEs’ flat structure and little bureaucracy increase
their ability to react quickly to changing needs, which in turn contributes to an enhanced innovativeness. However, there is also a lack of financial resources and skilled
workers, weaknesses in external linkages, and an inadequate marketing and management. This leads also to their inability to exploit new products due to their limited
organisational and marketing capabilities (Scozzi et al. 2005). Moreover, the scarce
financial and human resources hinder in-house R&D activities and restrict market
influence (Hausman 2005, Massa & Testa 2008). Furthermore, SMEs usually rely on
only a small number of customers, have difficulties with adapting to technological
changes, and a lack of strategic competence while transforming customer knowledge
into new products/services (Hudson et al. 2001, Hausman 2005).
2. according to Acklin (2013)
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Innovation Capability

For instance, Tidd et al. (2005) summarise different types of innovation under the
‘4Ps of innovation’: product, process, position, and paradigm. Product innovations
are changes of what companies offer (products & services). Process innovations are
changes in how these products/services are produced. Position innovations refer
to the changing context in which the products are produced. Lastly, paradigm
innovations entail changes in the underlying (mental) model of what a company
does. In particular the process innovations are regarded as ‘fuzzy’, non-linear and
the least-structured dimension of organisational performance (Adams et al. 2006,
Francis 2000). As innovation comprises this variety of aspects, the broad definition
for the UK Department of Trade and Industry’s is applied: “Innovation is defined
as the successful exploitation of new ideas” (Tether et al. 2005).
In order to manage this complex issue, companies need to possess and develop socalled innovation capabilities (Martinez-Roman et al. 2011). Innovation capability
is the company’s “underlying capacity to gain advantage by implementing more and
better ideas than rivals” (Francis & Bessant 2005), and “the ability to continuously
transform knowledge and ideas into new products, processes and systems for the
benefit of the firm and its stakeholders” (Lawson & Samson 2001), respectively.
Thus, innovation capabilities are the cornerstone of innovation, as these may only
happen if a company has the necessary capabilities to innovate (Laforet & Tann
2006). Moreover, innovation capabilities are also an important measure for achieving
market success, and are thus considered key to gain dynamic competitive advantage
(Romijn & Albaladejo 2002, Martinez-Roman et al. 2011).
According to Lawson & Samson (2001), there are on the one hand the company’s mainstream activities (products, processes and systems) and on the other
hand newstream innovations which identify and create new value for customers.
Innovation capabilities link both streams and enable the newstream to develop potential innovations that can then be transferred into the mainstream — merging the
mainstream’s efficiency with the newstream’s creativity. However, other models of
innovation capability emphasise sets of capabilities such as learning, R&D, manufacturing, marketing, organisational, resource exploiting, and strategic capabilities
(Guan & Ma 2003). And while Martinez-Roman et al. (2011) provide an extensive overview of recent published innovation capability models, Lawson & Samson
(2001) conclude that no dominant theory has emerged yet, and that only few studies
incorporate an holistic approach.
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2.2. Small- and Medium-sized Enterprises (SMEs)

Measurement of Innovation Capability

Similar to the fragmented literature regarding models of innovation capability, there
is no single and broadly accepted framework for the measurement of innovation
capabilities (Adams et al. 2006, Dobni 2008, Saunila 2015b). As Smith (2005) states:
“innovation involves multidimensional novelty in aspects of learning or knowledge
organization that are difficult to measure or intrinsically non-measurable.”
Frameworks for Measuring Innovation Capability
The following list provides a brief overview of several frameworks for measuring
innovation capability (also called ‘innovation audits’). Beside these frameworks,
two additional approaches will be evaluated and discussed in detail.
On the one hand, approaches are based on literature reviews: Wang & Ahmed
(2004) derive a multi-dimensional approach for measuring organisational innovativeness. Adams et al. (2006) address the need for a holistic innovation management
measurement framework with reviewing the literature regarding the measurement
of innovation management at the company level, and Adams et al. (2014) focus
on innovation management capabilities related to companies at the early stage of
development, i.e. start-ups and spin-offs, by reviewing the literature.
On the other hand, frameworks are based on empirical research, either from
case studies or surveys: Dobni (2008) empirically derives a seven-factor model from
an exploratory factor analysis regarding the innovation culture of a large financial service company. McAdam & Keogh (2004) explore the transition from traditional measures to creativity and innovation measures within SMEs by conducting a
multiple-case study, and Martensen et al. (2007) identify seven drivers for measuring
the innovation excellence in one Danish company. Hausman (2005) identifies in interviews several factors that affect the innovativeness of SMEs, including industry-,
company- and innovation-specific factors. Romijn & Albaladejo (2002) identify both
three internal and external determinants for innovation capability, even though their
research is limited to product innovations. McAdam et al. (2008) identify determinants of organisational and technological innovations in SMEs, based on a grounded
SME innovation model. Dömötör (2011) compiles and validates six innovation success factors for SMEs; such as percentage of turnover, profit, cost savings, and innovation investments, as well as the number of innovations and patents. And finally,
Laforet & Tann (2006) identify innovation drivers in manufacturing SMEs, such as
culture, leadership, process innovation, and the company’s strategic orientation.

2.2. Small- and Medium-sized Enterprises (SMEs)

15

Most measurement frameworks adopt a certain perspective or disaggregate innovation capability into several components such as product innovativeness (Romijn
& Albaladejo 2002, Wang & Ahmed 2004, Adams et al. 2006). However, there
are a lot of dimensions/types of innovations that should be included beside other
underlying factors. Moreover, there are measurement approaches that focus only
on objective and quantified measures such as process inputs and outputs, R&D expenditures, time-to-market, or the number of new products and/or patents — and
ignore intangible aspects and processes in-between (Adams et al. 2006). Finally,
some measurement frameworks ignore company size and different business environments (Carayannis et al. 2008).
Evaluation Criteria
In reference to innovation processes in SMEs (cf. section 1.1) and in respect to
the SMEs’ characteristics (cf. section 2.2.1), the following evaluation criteria are
established for evaluating the innovation capability measurement frameworks (cf.
Spieldiener 2016):
• Holism: As collectively exhaustive (i.e. multidimensional) approaches can
capture both short- and long-term aspects of the company’s value creation
(Adams et al. 2006), and several types of innovation may be measured with a
variety of tangible/intangible resources, e.g. not only R&D activities (Lawson
& Samson 2001, Tidd et al. 2005), the most important criterion is a holistic
approach for measuring innovation capability.
• Comprehensibility & Validity: Moreover, the dimensions of the measurement approach shall be logically structured as well as validated with empirical
data. Thus, the framework need to be comprehensible and validated.
• Suitability for SMEs: As SMEs possess characteristics that may substantially differ from larger organisations (cf. section 2.2.1, Hausman 2005), the
measurement items should be adjusted compared to larger organisations (Hudson et al. 2001). In particular if surveys are applied, non-applicable or notunderstandable questions for SMEs should be removed, such as items regarding
specific R&D processes, functions or structures, as they might be limiting.
• Contextual Suitability: As the industry and context varies in which the
measurement frameworks have been developed, the framework shall fit to the
scope and SMEs’ sample of this research project.
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Evaluation of Frameworks
Beside the briefly reviewed frameworks above, the following frameworks are evaluated in detail (cf. Spieldiener 2016) against the established evaluation criteria:
Saunila (2014) Performance Measurement through Innovation Capability
in SMEs. Saunila conceptualises innovation capability in SMEs, determines effects of innovation on performance, and elaborates on the management of performance by measuring and managing innovation capability. Based on literature,
she defines 30 empirically validated survey items regarding the derived dimensions of
innovation capability. With the data of 311 responses (out of 4’800 Finnish SMEs),
the underlying factors of innovation capability could be derived with a factor analysis, resulting in seven determinants of innovation capability in SMEs.
The approach is holistic and applies a lot of elements from well-recognised sources
in innovation measurement literature. It particularly suits the measurement of innovation capabilities and was developed for a SME context at the outset. However,
its validity could be higher as the origin of question elements is not always transparent, and construct validity and reliability for the final model is not reported. Due
to its recent publication, it has so far received only limited scientific recognition.
Francis (2000) Assessing and Improving Innovation Capability in Organisations. Francis reviews the literature regarding innovation capabilities and
their measurement, and applies a grounded theory approach for his interviews
with 107 organisations. The resulting innovation capability audit instrument, called
‘CENTRIM Innovation Model’ (Center of Research in Innovation Management,
Brighton), comprises six dimensions with each three components (cf. Figure 2.3).
Furthermore, this model has been used for an innovation audit service for conducting and evaluating training programmes on companies’ innovation capabilities and
improvement measures. Moreover, it was applied in a series of UK-based SME
studies, leading to its construct validity and reliability in the context of SMEs (e.g.
Humphreys et al. 2005, McAdam et al. 2007).
The CENTRIM model constitutes a holistic and comprehensive measurement
framework for innovation capabilities in organisations. It includes not only a vast
array of aspects and types of innovation capabilities but covers also both technological and organisational aspects of innovation (McAdam et al. 2007). Furthermore,
it is empirically validated in a SME context, comprising a variety of industries.
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Figure 2.3: CENTRIM-Model to Measure the Innovation Capability of Organisations (cf. Francis 2000).

Framework Selection
As the CENTRIM model is based on grounded research in the real business environment, its elements are based on characteristics of companies with high innovativeness. This is in particular valuable for the research with SMEs, as theoretical
concepts and terminology are commonly unknown to SMEs. Moreover, the model
description provides a detailed guide to each component, and each element is elaborated with explanation and real quotes, leading to a deep understanding of each
components’ context. Furthermore, the model is not only empirically validated with
SMEs but has also been applied for measuring the effectiveness of innovation interventions (McAdam et al. 2007) which is a similar application context to the research
at hand. Thus, the CENTRIM model shall provide the basis for the measurement
of the support impact on the SMEs’ innovation capability (cf. Spieldiener 2016).
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Product Development Processes (PDPs)

Product Development Process (PDP). As most of the products on the market
have a predecessor, the term ‘product development process’ (PDP) comprises beside
development processes for new products also the refinement and further development
of already available products, resulting in (incremental) new products.
New Product Development (NPD). In order to bring (radical) new products
on the market, companies follow the process of new product development (NPD),
which is defined by Otto & Wood (2001)3 : “The NPD process is ... the entire set of
activities required to bring a new concept to a state of market readiness ... including
everything from the initial inspiring new product vision, to business case analysis
activities, marketing efforts, technical engineering design activities, development of
manufacturing plans, and the validation of the product design to conform to these
plans, through to the development of the distribution channels for marketing and
introducing the product.”
Fuzzy Front End (FFE). As the early phase of NPD is “one of the most important, difficult challenges facing innovation managers” (Kim & Wilemon 2002),
it is called the fuzzy front end (FFE) of NPD. Effectively performed activities in
this early phase can directly contribute to a successful new product (e.g. Cooper
1988, Dwyer & Mellor 1991, McGuinness & Conway 1989)4 . Moreover, in this phase
one can also find low cost opportunities for large improvements in time-to-market
(Smith & Reinertsen 1998)5 .
Design Process. Embedded in the PDP is — focussing on the generation, evaluation and implementation of solutions — the design process. Otto & Wood (2001)6
define: “The design process is ... the set of technical activities within a product
development process that work to meet the marketing and business case vision.”
An inherent phenomenon of this design process is iteration, or as Costa & Sobek
II (2003) put it: “It is commonly accepted that design is iterative in nature”. Also
Wynn (2007) identifies iteration as a defining characteristic of the design process and
3.
4.
5.
6.
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states that iteration form a recurring theme across much design literature. Beside
this phenomenon in product design processes, Eckert & Clarkson highlight in their
book ‘Design Process Improvement — A Review of Current Practice’ also an array
of challenges in these processes (Eckert & Clarkson 2005:11):
“Engineering companies will face a number of new challenges in the future. With rapid technological development and strong international
competition, all companies now must design better products faster and
more efficiently. Many time and cost factors relating to a design process
are fixed; e.g., testing requirements may be set by external regulatory
authorities. In practice, this means that companies must improve the
effectiveness of their design processes by maximising the use of their
available knowledge [...] to avoid making mistakes and to plan more effectively [...]. Many companies also face an ever increasing diversification
of their markets, and are driven to produce a greater variety of products”
Based on this statement and in reference to the former two sections, this section
covers literature regarding performance measurement in PDPs to assess process improvements, reviews literature about iterations in PDPs as an inherent phenomenon
of these processes,7 and investigates challenges in PDPs to describe potential areas
of improvement.

2.3.1

Performance Measurement in PDPs

Lazzarotti et al. (2011) describe R&D activities as increasingly risky and costly, and
conclude that performance measurement of these activities becomes crucial. They
apply the following distinctive perspectives of performance, i.e. financial, customer,
innovation & learning, internal business, alliances, and networks. As levels of effort
are difficult to observe, and success might be uncertain due to various influences,
they acknowledge R&D performance measurement as challenging. Furthermore,
the term ‘R&D performance’ is mostly ill-defined and its definition depends on the
context. Also Neely et al. (2005) conclude that performance measurement is a topic
that is often discussed but seldom defined. Skogstad et al. (2009) also highlight
the need for a universal design project outcome performance measurement metric.
However, two rare examples of explicitly defined and easily applicable performance
measurement models are presented in the following.
7. This section does not cover iteration-based PDP-models such as ‘Agile’ or ‘Scrum’ (cf. Rubin
2013), as these models are currently not state of the art in Swiss industry (cf. Table 3.1).
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A ‘Design Audit Tool’ for SMEs
Moultrie et al. (2006, 2007) propose the ‘Design Audit Tool’ to evaluate design
performance in SMEs. This tool captures good design based on process maturity
principles, and is applied on explicitly design related activities in new product development of SMEs. With the help of the tool, a design team can evaluate its design
process and target improvements. The tool comprises a ‘process audit’ for identifying possible process improvements, and a ‘product audit’ for enabling the perception
and assessment of product characteristics. Moultrie et al. (2006) state that by “first
focusing on the tangible output of the design process — the product — practitioners
are better able to understand the way in which design decisions influence product
usability, desirability and producibility.”
To ensure consistency of performance descriptions across activities, the process
audit classifies performance against four maturity levels and with five ingredients:
benefits perceived, people involved, timing, activity formalisation degree, and expertise level. The process audit shall be applied in a workshop setting by participants from various functional groups, and takes half a day. They are asked to
score current PDP performance and to identify opportunities for further improvement. The workshop outcome is an accumulated and prioritised list of actions to
improve the design process (Moultrie et al. 2006).
Performance Model ‘E2’
The ‘E2’ performance model by O’Donnell & Duffy (2002) is based on the assumption that a “design activity uses resources to transform input to output under the
direction of goals and constraints” (cf. Figure 2.4). They explain that “efficiency is
related to input, output and resources, while effectiveness is determined by the relationship between output and goals(s).” Thus, they define the efficiency of an activity
as the relationship between what has been gained and the level of used resources.
As the efficiency of an activity exists independent of whether it is measured or nor,
it is an activity’s inherent property. Furthermore, activities are generally carried
out to achieve a goal, i.e. they have a desired result. However, the activity’s output
might not meet its goal. Thus, “the degree to which the result (output) meets the
goal may be described as the activity effectiveness.”
To summarise this subsection, performance measurement in PDPs is necessary
to assess the impact of means for PDP improvement. This requires a clear definition
of performance in PDPs. While the ‘Design Audit Tool’ is designed to measure the
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Figure 2.4: Definition of Effectiveness & Efficiency, cf. O’Donnell & Duffy (2002), own depiction.

performance of entire PDPs by means of an assessment workshop, the performance
model ‘E2’ is — despite a lacking implementation tool — applicable on various
abstraction levels, and in particular on single design activities.

2.3.2

Iterations in PDPs

Beside research about mental or cognitive iterations of single individuals, e.g. designers or engineers (cf. Miller et al. 1965; Adams & Atman 1999; Jin & Chusilp 2006),
this section covers iterations in PDPs carried out by (multi-disciplinary) teams.

Occurrence and Scale of Iterations
Iterations can vary considerably in their occurrence and scale. They range from estimating the requirements of a next product generation (e.g. the next car generation
in case of an automotive manufacturer) based on current market response, down to
small optimisation calculations in design algorithms for factor loadings (Smith &
Tjandra 1998).
In respect of PDPs based on the state gate process, Unger & Eppinger (2011)
distinguish iterations (normal within stages, cross-phase a sign of trouble) from
reviews (strict and checklist-based before a new stage can start), to develop a PDP
design method based on iteration, review, and risk. Meboldt et al. (2012) describe
the dilemma of managing iterations when the development lead time (i.e. time-tomarket) is crucial for market success. They distinguish (1) ‘worst case iterations’
which emerge after market launch, leading to product recalls and a loss of reputation,
(2) serious ‘cross-gate iterations’ triggered by a falsification of gate decisions, and (3)
provoked ‘in-stage iterations’ which shall lead to a higher product maturity. While
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cross-gate iterations (and in particular their worst case pendants) occur in later
stages, the in-stage iterations can happen at any time during product development.
Contrasting to these practical findings, Martinez et al. (2011) and Martinez Leon
et al. (2013a, 2013b) apply simulations based on the Design Structure Matrices
(DSMs) to research how front-loading principles derived from Concurrent Engineering (CE) may result in higher product development performance. To do so, they
define ‘pseudo feedback loops’ that should be avoided, and ‘irreducible loops’ that
should be shifted to earlier stages of the PDP. Their rational is to accelerate required
iterations, to provoke them as early as possible, and to avoid e.g. engineering design
changes or other counter-productive iterations. Also Kantomaa (2012) classifies iterations into those that cause rework and repetition, and others that are caused
by external factors. He diagnoses their impact, develops a system dynamic model
to reduce these impacts, and develops another iterative development model with
“early, feedback providing iterations for avoiding later harmful iterations”. Smith &
Eppinger (1997) develop a work transformation matrix model that predicts the convergence speed of iterations in projects, and identifies design sub-problems that need
more iterations for a feasible solution. Based on that, they derive two approaches:
“faster iterations and/or fewer iterations” and recommend implementation means
for both approaches.
Krehmer et al. (2009, 2010) highlight the difference between the “progress of
the development process” and the resulting “product’s degree of maturity”, whereas
the latter is considered as relevant measure of customers’ needs and requirements.
With the relationship of PDP iterations and the product’s maturity, they establish
a measure for iteration evaluations and link them with effects on the product’s
maturity. This in turn shall facilitate to conduct only those iterations that are
manageable and useful.
To summarise, iterations occur at various scales and at any time during product
development. There is literature that argues early and short iterations can positively
influence the PDP’s results. Thus, early iterations and their impact need to be
investigated further. Moreover, there is a process-related and a product-related
perspective on iterations which are reviewed below.

Process-related Perspective on Iterations
From a process-related perspective, iterations can be linked with uncertainty (cf.
section 2.3.3) and performance (cf. section 2.3.1).
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In reference to uncertainty, Smith & Eppinger (1993) differentiate between expected and unexpected iterations. Regarding the latter ones, Levardy & Browning
(2005) point out the misleading assumption incorporated in many traditional project
planning techniques that process activities and their inter-relations are known right
from the start. Thus, they develop an “adaptive test process” approach, aiming at
dynamically recombining process activities in reference to the current project state
and its progress. Moreover, as these decisions are made under uncertainty, they
consider uncertainties with their respective impact, i.e. risk. Yang et al. (2014a)
apply discrete-event simulation modelling to research the impact of ambiguity and
uncertainty. They characterise the latter one with iteration probability, iteration
length, number of iterations, and an activity’s learning curve effect. Controlling
iterations and an overlapping of activities shall then reduce ambiguity and uncertainty. As overlapping activities can result in content and scheduling conflicts, Yang
et al. (2014b) model the overall task load and investigate the convergence of task
iterations, resulting in a ‘design capability reliability evaluation model’. With help
of this model, conflicts between task iterations and design capabilities can be evaluated. Moreover, they recommend to reduce the task iteration frequency and to
optimise conflicting processes.
In reference to performance, Drury-Grogan (2014) researches the agile team
performance based on case studies and identifies four categories of iteration objectives based on team discussions: Team Satisfaction, Functionality, Quality, and
Schedule, whereas discussion about critical decisions can be categorised into: Team
Satisfaction, Iteration Amendments, Quality and Dividing Work. Ford & Sterman
(2003) investigate an often arising scheduling problem in Concurrent Engineering,
the ‘90 %-Syndrome’, and demonstrate the critical role of iterations. According to
them, iterations can delay projects if they occur often and later than necessary, as
well as the speed and distance that information must travel. Based on applying
a system dynamic model, they derive “the need for explicitly including iterations”
and suggest to research further how to relate iterations to project performance, and
“how specific iteration features constrain progress.”
To summarise, the process-related perspective on iterations is on the one hand
concerned with decreasing uncertainty and mitigating risks, and on the other hand
aiming at improving process performance. As the literature in this area merely
applies modelling and simulation approaches, it would be worth researching whether
iteration-based performance measurement can also be applied in ‘real’ PDPs.
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Product-related Perspective on Iterations
From a product-related perspective, iterations can be described with either elements
of what they consist, or characteristics with which they appear.
In reference to elements, Smith & Tjandra (1998) describe iterations as “cycles
of proposal, testing, and modification of an evolving design” (i.e. a cycle of analysis
and synthesis), and select lab experiments as research setting. They let 36 students
(9 groups à 4 students) solve an artificial yet unrealistic physical problem and videorecorded them for two to three hours. They observed behavioural patterns such as
(i) little discussions during the process, (ii) an early non-iterative process period,
dealing with information sharing and establishing and initial structure, and (iii)
analysis phases get longer during process progress (.199**) and synthesis phases
became shorter (–.265**). Furthermore, they did not find significant correlations
between quality and number of iterations, quality and time, as well as quality and
other process measures. However, they found that the three best solutions were
developed in a second trial, after the first concepts had been scraped. Smith &
Tjandra (1998) conclude that first, the experimental approach allowed them to control the process and collect large numbers of data, and second, direct observation
of iteration leads to an improved iterative process. Daniel et al. (2007) suggest
a design approach, particularly emphasising iterations. They conceptualise design
as a cyclical process comprising information gathering, evaluation activities, and
solution refinement. A case study enables them to map important activities and
to analyse later on where solutions come from. Analogue to this cyclical approach
Andreasen (2015)8 describes: “A loop is characterized by a stop, reflection, partly
reformulation/reframing and new efforts, leading to (partly) changed direction and
to concretization.”
In reference to characteristics, Safoutin (2003) distinguishes Repetition, Progression, and Feedback iteration in order to empirically measure iterations in development processes. Costa & Sobek II (2003) and Costa (2004) establish a framework
of rework, design and behaviour iterations. Rework is a “repeated activity that
changes neither design level nor scope”, design are “repeated patterns of activity at
a different design level”, and behaviour are “repeated patterns of activity on different
problem scopes”. They recommend to avoid/eliminate rework, provoke design iterations, and conduct behavioural iterations in parallel. With this framework in mind,
8. Andreasen MM (2015) in a personal discussion during the Summer School of Engineering Design
Research, Luxembourg, August 2015.
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Wynn (2007) formulates six non-orthogonal perspectives on iterations: Exploration is solution-oriented and problem-solving design, involving both divergence and
convergence of the solution space. Convergence happens when selecting product
parameters to meet well-defined performance requirements. Refinement occurs if
first-level requirements are met and second-level requirements can be improved.
Negotiation can happen if design problems need integration of teams from several
different disciplines. Rework becomes necessary if emerging problems show that
previously finished activities were mistakenly considered complete. Repetition may
happen several times during the process, applying “similar operations to different
information” in order to achieve different goals, rather than aiming at one goal as
the iteration characteristics do. Furthermore, Wynn et al. (2007) research iterations based on these six non-orthogonal perspectives and conclude “that process
simulation models cannot capture all possibilities for iteration in an NPD project”.
To summarise, the product-related perspective comprises two approaches for
describing iterations, either by defining their elements, or by characterising their
appearance. It would be worth researching whether both approaches can be integrated and in-situ applied in PDPs. As Wynn (2007:210) put it in his dissertation’s
opportunities for further research: “Further research is necessary to fully classify
the modes of iteration which can occur, their importance and impact on process
behaviour, and the factors which influence this.”

2.3.3

Challenges in PDPs

Companies face various challenges in PDPs, and in particular when they develop
new products. For instance, Millward & Lewis (2005) investigated barriers to successful NPD within SMEs, and found three managerial issues that have a negative
effect: (i) an underdeveloped understanding for the importance of product design,
(ii) a focus on time and cost instead of a wider scope with more key factors, and
(iii) a dominant owner/manager. Recently, Costa et al. (2013) identified nine recurrent management problems in NPDs, which fit to Millward & Lewis (2005)’s
findings, such as: (i) Process Management; Information & Communication Technology; Knowledge Management; (ii) Strategy & Planning; Project Management;
Cost Management; and (iii) People, Teams & Culture; Customer & Market Research; Supply Chain Management. Thus, the following sections review literature
regarding (i) Challenges with Information & Knowledge, (ii) Challenges with Uncertainty & Risk, and (iii) Challenges with Internal & External Stakeholders.
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Challenges with Information & Knowledge
In reference to information, Eckert et al. (2005) highlight the lacking awareness
of designers regarding the processes, tasks and competencies of their colleagues.
Moreover, the connection between them can cause failing communication. Communication breakdowns can result from not understanding the big picture, interpretation of representations or missing information, as well as information distortion.
In reference to knowledge, Carlile (2002) identifies knowledge as both, “a barrier to and a source of innovation.” He points out that knowledge is “localized,
embedded and invested within a function and how, when working across functions,
consequences often arise that generate problematic knowledge boundaries.” Based
on a literature review, also Maksimovic et al. (2014) find that a systematic creation and sharing of product development knowledge is challenging for engineering
companies. Under the themes of knowledge, information, communication and five
further groups of challenges, they focus in particular on challenges in managing
product development knowledge from the engineering and design perspective. The
most significant concerns are threefold: first, the knowledge life cycle activities in
product development as e.g. the capturing, provision, sharing and use of knowledge,
second, the complexity of the product development environment with the integration and human factors, and third, the management in general, and in particular
the success quantification. Goffin & Koners (2011) describe the knowledge within
new product development as tacit, i.e. as difficult to express, linked with problem
solving, and dependent on the interaction of people. While researching project-toproject learning, they identify tacit knowledge to be linked with budget, product
specification, and problem solving. They conclude first, that there are challenges
to capture lessons learned and tacit knowledge, and second, that especially R&D
managers should encourage their teams in using metaphors and stories to transfer
key insights.
Challenges with Uncertainty & Risk
Uncertainty exists in several areas of designing e.g. users, processes, products, as
well as organisations. Resulting in an increasing combination of possible outcomes
due to these uncertainties, it is complicated to plan design processes (Earl & Eckert
2005). For a better understanding of uncertainties and their effects (risks or opportunities), which can be handled by either mitigation or exploitation to achieve
desired outcomes, Hastings & McManus (2004) propose the following framework:
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(i) A lack of knowledge are “facts that are not known, or are known only imprecisely” but that might be either collected or need to be created. (ii) A lack of
definition is present if “things about the system in question... have not been decided
or specified.” (iii) Statistically characterised (random) phenomena are “things that
cannot always be known precisely, but which can be statistically characterised, or at
least bounded.” (iv) Known unknowns are “things that it is known are not known.”
However, with time and effort, these items may be characterised statistically. And
last but not least, (v) unknown unknowns, which are “by definition not known” and
which might be “hopeless to even contemplate.” As these uncertainties cause various
risks, they should be mitigated by applying e.g. margins, design choices, upgradeability, as well as verification and testing “to drive out known variation, bound known
unknowns, and surface unknown unknowns” (Hasting & McManus 2004). Thus,
these unknown unknowns can also lead to iterations (cf. section 2.3.2).
In reference to risk, also Unger & Eppinger (2011) focus on iterations and information flows for managing risks in PDP design. Cooper (2003) stresses the general
need for effective risk strategies in product development. Risk management, in general, comprises the phases of (i) risk identification, (ii) risk analysis, and (iii) risk
evaluation (ISO/Guide 73, 2009). Whereas technical risks occur from uncertainty
about the fit of product functionality to its own specifications, market risks are
caused by the misfit of specifications to customer/user needs. Unger & Eppinger
(2011) state that “PDPs manage risk partially through iterations, which are controlled, feedback-based redesigns” (cf. section 2.3.2). Closely linked to the challenges
in risk mitigation is decision-making under uncertainty. Moe et al. (2012) researched
challenges in shared decision-making and identified the following main challenges
in agile software development: alignment of strategic product plans with iteration plans, allocation of development resources (e.g. without clear prioritisation),
and aligning development and maintenance tasks in development teams. Moreover,
Slotegraaf & Atuahene-Gima (2011) identify in cross-functional new product development teams a need for stability to make effective decisions, as stability drives
these teams to realise their potential of specialised knowledge exchange.

Challenges with Internal & External Stakeholders
Widening the perspective from single teams in new product development, challenges
with stakeholders emerge company internal between departments, as well as externally with other companies.
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In reference to internal stakeholders at the department level, Pernstål et al. (2012)
research challenges at the intersection of product development and manufacturing,
and raise for their results the categories of people, process, and tools & technology.
In particular, people face the need of knowledge improving and experience handling,
as well as establishing understanding and defining clear roles at the intersection of
product development and manufacturing. The process category raises attention to
an early involvement of the manufacturing department. However, in all categories is
requirement engineering a major challenge. Brettel et al. (2011) extent the scope to
cross-functional integration of R&D, manufacturing, and marketing department, and
investigate the influence on NPD performance. They reveal a complex relationship
between integration and performance measures, and conclude that “it would be
worthwhile to include additional internal and external stakeholders in the analysis.”
In reference to external stakeholders at the company level, Berglund et al. (2013)
identify structural challenges with business model innovations: On the one hand,
managing an open system creates challenges with restricted authority due to a lack
of control outside the company, and on the other hand, the impact of changes is not
predictable, leading to decreasing interest in such initiatives. However, knowledge
sharing, strong relationships and alignment of interests are suggested. Contrarily,
Knudsen & Mortensen (2011) offer a critical perspective on NPD and openness.
They find that openness slows down development projects and leads to higher costs.
Thus, they conclude that the management needs to carefully consider performance
effects of collaboration in networks. Van de Vrande et al. (2009) find SMEs engaging
in an increasing variety of open innovation initiatives, irrespective of industry, i.e.
manufacturing or services. With focus on the suppliers in NPD processes, Wowak et
al. (2016) find a wealth of literature regarding the back end of these processes, while
the FFE had been neglected so far. They identify five key challenges in the FFE:
(i) coordination of supplier engagement and access to supplier resources, (ii) management of uncertainties and risk inherent to the fuzzy front end, (iii) evaluation
and selection of suppliers for further engagement, (iv) management of how suppliers
deal with events, and (v) establishing fairness between suppliers and buyers.
To summarise this section, there is a wealth of literature regarding the challenges
in PDPs and related topics of large companies. However, this body of literature
is lacking a sufficient support for innovation activities for especially (Swiss) SMEs.
Moreover, a deeper understanding of the causes and effects of these challenges would
enable developing a valuable support (cf. section 3.1).
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Design Thinking

While the former sections set the thesis in context, describe the subjects of this
research, and investigate product development with its phenomena and challenges,
this section reviews literature regarding Design Thinking as the background of the
support to-be. As Brown & Katz (2011) put it:
“Innovation has become nothing less than a survival strategy. It is,
moreover, no longer limited to the introduction of new physical products,
but also new sorts of processes, services, interactions, entertainment
forms, and ways of communicating and collaborating. These are exactly the kinds of human-centered tasks that designers work on every
day. The natural evolution from design to design thinking reflects the
growing recognition on the part of today’s business leaders that design
has become too important to be left to designers.”
When Gruber et al. (2015) refer to design thinking, they mean a human-centred
approach to innovation that places the discovery of human needs at the beginning of the innovation process, comprising not only technological systems but also
the sociocultural context. Meinel & Leifer (2011) describe design thinking as a
“human-centric methodology [that] integrates expertise from design, social sciences,
engineering, and business. It blends an end-user focus with multidisciplinary collaboration and iterative improvement to produce innovative products, systems, and
services. Design thinking creates a vibrant interactive environment that promotes
learning through rapid conceptual prototyping.” And Dym et al. (2005) highlight
characteristics that are often associated with design thinking, such as the ability to
accept ambiguity and to see design as an iteration of divergent-convergent thinking, keeping the overview by including systems thinking and design, handling of
uncertainty and making decisions, thinking as a team in a social process, as well as
communicating in several design languages.
All of these definitions and descriptions refer to the process of design thinking.
In order to support this process by all means, the following literature review covers
not only more insights about the process and several of its common methods, but
also supportive means and levers such as space, and discusses approaches on how to
transfer this knowledge to the SMEs.
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Figure 2.5: Working Patterns in the Design Thinking Process (Stanford 2014, in Reinecke 2016).

Figure 2.6: Divergence and Convergence in both, Problem and Solution Space of the Design
Thinking Process (cf. Lindberg et al. 2011).

2.4.1

Design Thinking Process

“At the heart of design thinking is the primacy of the customer or user experience”
(Gruber et al. 2015). The process itself is “highly iterative, as it moves backwards
and forwards through the phases; it is collaborative, involving users and other stakeholders in the framing of the problem, as well as in scoping the opportunity for design
interventions” (ibidem).
Lindberg et al. (2011) describe the dualistic approach of design thinking by
distinguishing between problem and solution space, even though both spaces need
to be explored. They state, learning alone is not enough, as the gained knowledge
shall facilitate to come up with viable and novel solutions. “Thus design thinking
is always an interplay between diverging exploration of problem and solution space
and converging processes of synthesizing and selecting.” Divergent thinking means
“thinking that moves away in diverging directions so as to involve a variety of aspects
and which sometimes lead to novel ideas and solutions; associated with creativity”
whereas convergent thinking is “thinking that brings together information focused
on solving a problem” (Free Dictionary 2016/08/23).
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Figure 2.7: The Difference between a Design Thinking Process Model and ‘Reality’ (cf. Meinel
& Leifer 2011).

While Figure 2.5 simplifies the process to five working patterns, and Figure 2.6
depicts the often discussed pattern of ‘divergent’ and ‘convergent’ phases during
the design thinking process (e.g. Lindberg et al. 2011), Figure 2.7 points out the
difference between a process description and ‘reality’.
Brown & Wyatt (2010) conceptualise the process in a similar, yet different way:
“The design thinking process is best thought of as a system of overlapping spaces
rather than a sequence of orderly steps. There are three spaces to keep in mind:
inspiration, ideation, and implementation. Think of inspiration as the problem
or opportunity that motivates the search for solutions; ideation as the process of
generating, developing, and testing ideas; and implementation as the path that
leads from the project stage into people’s lives.”
In reference to this concept by Brown & Wyatt, the following sections capture
literature regarding user-centricity, iterative learning, and implementation.
User-Centricity
Putting the customer or user at centre-stage of the design process is increasingly
recognised as success factor for innovation (LeRouge et al. 2013), and human-centred
approaches seem to result in higher innovation performance (Gruber et al. 2015).
Brown & Katz (2011) explain that gaining empathy with the user is most important
to translate observations into insights, and these into products or services. Moreover,
they state that concentrating on ‘extreme’ users allows to identify insights at the
edges, as these users live, think and consume differently.
While LeRouge et al. (2013) and Long (2009) state that design teams should
focus on the user already in early phases of the new product development process,
Leifer & Steinert (2011) point out that it is often rather unclear who of the stake-
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holders is actually the user: “Central at the early stage of the new product or system
concept design is an intimate understanding of firstly, who actually is the user, and
secondly, what are the real user’s needs that we aim to satisfy with the solution?”
In order to promote a shared understanding of the user needs throughout the
analysis, design, and development of new products, services and business models, a
representation of a hypothetical archetype of this potential user is needed (Cooper
1999, LeRouge 2013). A standard approach to ‘model’ such a user and his/her needs
is the creation and usage of so-called ‘Personas’.
Persona Methodology. Even though personas are conceptual models of the targeted user group, they do not necessarily cover all conceivable users (LeRouge et al.
2013, Pruitt & Grudin 2003). Usually, these hypothetical user archetypes are based
on proper user research and foster a shared understanding of user needs during the
development process (Cooper 1999, Long 2009). Personas need to be developed in
realistic detail, even though they are fictional (Cooper 1999). They are typically
described with their names, backgrounds, habits, likes and dislikes, expectations
and needs, and further illustrated with e.g. photos (Blomquist & Arvola 2002, LeRouge et al. 2013). Moreover, an array of visualisation tools and approaches can be
applied to represent personas; starting from simple sketches, via high-gloss pictures
and mannequins, to role plays with actors. Long (2009) prefers using photos over
illustrations to achieve higher effectiveness, as it supports designers to remember
more details and to build empathy with the persona. Cooper (1999) argues that
personas become especially effective, if they are described very specific, i.e. with
high precision rather than accuracy.
Benefits of Working with Personas. Personas are applied during product
design, to keep the design team focussing on the user, to communicate user requirements, and to share insights team-internal and with its environment (Cooper
1999, Jacobs et al. 2008, Long 2009). Thus, they support the team to make better
decisions and to communicate about users more effectively (Long 2009, Matthews et
al. 2012). Personas should become part of the design team, for instance by engaging
in role plays or Q&As (Long 2009). Matthews et al. (2012) state that personas are
more effective for communication than for product development. Long (2009) reports that student teams who applied personas developed products with remarkable
usability characteristics. Thus, although a positive influence of personas on product
design is agreed on, their exact and best utilisation is still controversial.
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Challenges of Working with Personas. Chapman & Milham (2006) consider
the persona methodology a disputable tool for product development, as there are
both methodological (e.g. data quality) and practical issues (e.g. the selection of
personas). Matthews et al. (2012) add, that personas are often rather abstract, impersonal, and thus misleading and distracting from the design process. Furthermore,
they do often not become an integral part of the design team (Blomquist & Arvola
2002). In order to believe in the value of the persona methodology, both Matthew
et al. (2012) and Pruitt & Grudin (2003) consider it necessary for a design team
to clarify the connection between user data and emerging persona. This indicates,
that the persona using team should also engage in both, the user research and the
persona creation, although this is a resource-intense process which requires a considerably amount of time and effort for the data collection, documentation and analysis
(Pruitt & Adlin 2006, Long 2009). Nevertheless, the effort and time is — according
to Long (2009) — spent well, as low-budget and scaled-back persona versions might
do more harm than good.
Developing and Working with Personas. There are several ways of developing
and working with personas during the design process (Chang et al. 2008). Cooper
(1999) and Pruitt & Adlin (2006) set with their extensive work the foundation for
a common approach of persona development. Personas should be based on proper
user research including both, qualitative data form ethnographic studies as well as
quantitative data from market research (Pruitt & Grudin 2003). Typically, design
teams observe and/or interview a large number of real users and distil their gained
insights into an abstract representation of that user group at hand, i.e. a persona
(LeRouge et al. 2013). This research-driven approach reduces the risk of either
relying too much on gut feeling, or inventing false details (Jacobs et al. 2008).
Chang et al. (2008) remark that personas are often based on the experiences and
assumptions of the development team. This is why Pruitt & Adlin (2006) refer to
them as assumption-based personas. In contrast, and aiming at developing personas
on proper user research, Pruitt & Adlin (2006) establish the ‘persona life cycle’ as
a methodology to inform the user-centred design approach throughout the process.
The persona life cycle begins with family planning, followed by conception & gestation, birth & maturation, adulthood, and results in the personas’ lifetime achievements & retirement (Pruitt & Adlin 2006). Notably, they differentiate between the
team that develops the personas, and the team that actually uses the personas for
product development (e.g. engineers and designers).
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1. Family Planning. In this research and analysis phase, a problem is identified
and the necessary resources for solving it determined. Beside the definition of
the team that will work with the personas and the support of key individuals,
this comprises also the identification of feasible data sources and an initial
data gathering.
2. Conception & Gestation. In this development phase, the team creates —
based on the data — the personas that combine facts with fiction. Key challenge is to balance the amount of fiction and storytelling against the data, in
order to make the persona real and engaging.
3. Birth & Maturation. This phase comprises the transition from the persona
creation to its use. The personas are introduced to the product development
team (including product and project management etc.) that will use them
during their development activities.
4. Adulthood. In this key phase of the persona life cycle, the personas support the
development team to focus on the user needs, and to make informed decisions.
Challenging is that the personas provide the right information.
5. Lifetime Achievements & Retirement. Similar to a post-mortem, a reflection about the pros and cons of working with personas reveals what could be
improved, what stayed the same, and what needs to be adjusted. Answers to
these questions can be used for following persona development efforts.
While there is only limited empirical research regarding the effectiveness of the
persona methodology, its usefulness is overshadowed with a debate of “faith versus
scepticism; claim versus counter-claim” (Long 2009:12). While the creation and
development of data-driven personas requires at least one to two weeks, rough
assumption-based personas may be created within a day (Pruitt & Adlin 2006).
This raises the question of effectiveness and efficiency of either approach, especially
in a context with time and resource constraints.
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Iterative Learning
In reference to divergent and convergent thinking, both modes of thinking can be
embedded in the iterative execution of experiments: (1) designing the experiment,
(2) building of the physical/virtual apparatus/prototype to run the experiment,
(3) conducting the experiment, and (4) analysing the results (Thomke 1998).
As experimentation is commonly repeated trial and error, the design gets adapted as long as the outcome quality can be increased cost-effectively (ibidem). Leifer
& Steinert (2011) state that “later stage prototypes cost an order of magnitude more
in resources, both in time and money than early prototypes. It is therefore essential
to concentrate on the early stage or fuzzy front end of the new product design.”
Moreover, Skogstad & Leifer (2011) recommend product designers to maximise the
chance of gaining insights by experimentation with simple prototypes, and managers to let them experiment rather than censoring untested ideas, i.e. prototyping.
While prototyping refers to the activity of creating and using prototypes, prototypes
themselves represent and manifest design ideas (Lim et al. 2008).
Furthermore, prototyping might be led by the purpose of (i) understanding user
needs and experiences, (ii) generating ideas, (iii) communication within the development team, and (iv) evaluation and testing (Lim et al. 2008).
Exploration & Need finding. Imagining what it would be like if the product
would already exist, is called ‘body storming’ or ‘acting out’ and an important tool
for need finding. It might require improvised artefacts and/or physical activities to
imagine a desirable solution, rather than post-its or bullet point lists. The concept
behind it is to translate these tangible ideas into rough communication prototypes,
to apply them in usage scenarios, and to actually invite users to provide directly
feedback for fast cycles of change (Leifer & Steiner 2011). However, although rapid
iteration provides value, it does not ensure broad exploration (Dow et al. 2010).
Thus, early prototyping (and testing) seem to be promising approaches to discover
so-called unknown unknowns (de Weck et al. 2007, Hasting & McManus 2004, and
section 2.3.3).
Ideation. Also Kirsh & Maglio (1994) discuss that the epistemic creation of concrete prototypes might lead to the unexpected realisation which would not have unfolded without producing the prototype. However, “Girotra and colleagues (2010)
have argued that the most important step in idea generation is the selection of the
best generated idea, not just the generation of many ideas” (Vetterli et al. 2012).
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According to the economic principle of prototyping (Lim et al. 2008), “the best
prototype is one that, in the simplest and the most efficient way, makes the possibilities and limitations of a design idea visible and measurable.” Moreover, they argue
that the prototypes’ degree of maturity may vary due to different materials; such as
low-fidelity prototypes produced from paper, or high-fidelity prototypes produced
with 3D-printers, although these attempts consider evaluation rather than support
exploration. Leifer & Steinert (2011) state that the choice of material and environment has a direct influence on the amount and degree of resulting alternatives.
Generating ideas, creative brainstorming sessions and the flow of ideas may benefit from happening at a place outside the formal setting. Thus, different and stimulating spaces — which are well equipped to capture ideas — should be considered
for capturing ideas and breaking out. Splitting the group into smaller teams might
be required (Oseland et al. 2011).
Communication & Feedback. However, designers usually work in collaborations in order to generate, critique, and revise ideas, as well as to build consensus
(Warr & O’Neill 2005). There are four types of social interaction that emerge in
collective creativity, i.e. help seeking, help giving, reflective re-framing, and reinforcing (Hargadon & Bechky 2006). The presence of a tangible prototype may focus
discussions on the refining of ideas rather than thinking too broadly (Cross 2004).
While producing single prototypes might be led by the purpose to just validate an
idea and to disregard feedback which is necessary for exploration (Nickerson 1998),
people react less negatively if they create — and receive feedback to — multiple alternatives in parallel (Dow et al. 2010). Moreover, when asked for feedback, people
tend to provide more substantive critique if they can compare multiple design alternatives (Tohidi et al. 2006). Thus, having several solutions might be helpful for
creators and critiquers to separate artefacts from egos.
Testing. Eisenhardt & Tabrizi (1995) found that “using an experiential strategy of
multiple design iterations, extensive testing, frequent project milestones, a powerful
project leader, and a multifunctional team accelerates product development.” If
prototypes are used for evaluation and testing, they should imply design hypotheses
and facilitate their possible falsification. Thus, framing design as ‘thinking-by-doing’
activity emphasises iteration as a main concern (Hartmann et al. 2006). There
is a supportive positive correlation between extensive testing and short product
development time (Eisenhardt & Tabrizi 1995).
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Implementation
“The third space of the design thinking process is implementation, when the best
ideas generated during ideation are turned into a concrete, fully conceived action
plan” (Brown & Wyatt 2010).
Steinert & Leifer (2012) put it: “And the hunt is not over then. We must make it
tangible [...] and ‘bring it home’. This is the time to freeze coordinates/requirements,
to make and execute plans, marshal resources, optimize, market, manufacture, distribute, service [...]. This is the time to do all the things we’ve been trained to do
in engineering and science. Most of our organizations are expert in these regards
and activities. These are the linear-thinking optimization steps. They are great,
if, and only if, we apply them to great ideas, the product to the hunt.” Meinel &
Leifer (2012) use almost the same words and add: “Make it real.” However, this
‘implementation’ or ‘bring it home’ does not only refer to the new product ideas
which shall become products on the market. It refers also to a change within the
organisation’s culture, as Brown & Wyatt (2010) indicate: “One of the biggest impediments to adopting design thinking is simply fear of failure. The notion that
there is nothing wrong with experimentation or failure, as long as they happen early
and act as a source of learning, can be difficult to accept. But a vibrant design
thinking culture will encourage prototyping—quick, cheap, and dirty—as part of
the creative process and not just as a way of validating finished ideas.”

2.4.2

Design Thinking Support

“Architecture may not be the first thing that comes to mind when thinking about
managing product development, but much of what occurs in almost any form of
organization is heavily affected by the locations in which people work” (Allen 2007).
Based on this statement, the following literature review points out different design
thinking supporting functions of space. These findings are then integrated in the
definition of an ideation space that aims at supporting the design thinking process.
Supporting Functions of Space
Communication & Interaction. Becker (2007) states that “effective communication, including informal learning, and the active give-and-take among people from
different disciplines that characterizes innovative problem solving is critical to the
development of high-performance teams.” Allen (2007) distinguishes three types
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of technical communication, i.e. the degree to which a spatial separation between
the communicating parties and physical considerations are affected: (i) Coordination is important to organise the work, (ii) Information is necessary if there is
dynamic knowledge, and (iii) Inspiration as unpredictable and difficult to manage
communication if creativity is needed. Moreover, Allen (2007) highlights the effect of
proximity, i.e. people who work in close distance get to know each other better, the
likelihood of sharing what they are doing is higher, and consequently, they coordinate better their work. Based on this framework, Brown et al. (2014) conclude: “We
have provided empirical evidence for the importance of informal spaces in providing
opportunities for communication for inspiration between employees working in different subgroups, as well as demonstrating that communication for coordination and
communication for information seem likely to happen in office and meeting spaces
between members of the same teams.”
Creativity, Inspiration & Ideation. Amabile et al. (1996) conclude that “perhaps the most important lesson for management from the results of our KEYS
research is that the perceived work environment does make a difference in the level
of creativity in organizations.” And also Dul & Ceylan (2011) “find support for the
hypothesis that a creative work environment enhances creative performance.”
Prototyping & Learning. Leifer & Steinert (2011) state that “space has emerged
as a key factor to facilitate change. Through adapting the physical environment,
organizations are able to lower hierarchical boundaries, enhance ideation and creativity, foster and accelerate prototyping and generally increase the rate of learning
and change. The key concept for the spatial setup is flexibility (adaptive/agile work
places). Space ought to allow for and support any kind of ideation and prototyping
activities.” Kristensen (2004) conclude: “Therefore, availability of tools for prototyping and models is important. Some companies rent design studios for the purpose
of immediate availability of workshop facilities.” Regarding the exploration and exploitation of knowledge, Coradi et al. (2015) conclude: “The findings suggest that
exploitation is supported by workspace design that leads to high proximity inducing
faster feedback cycles and first-hand information. Exploration, however, is supported by workspace design that leads to high visibility triggering more cross-functional
interactions and thereby the variability of knowledge. [...] This balance is well reflected in a ‘multi-space’ workspace consisting of shared meeting areas, quiet zones,
central staircases and integrated laboratories and desk areas.”
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Collaboration & Isolation. “Collaboration is indeed the answer to many of
today’s most pressing business challenges. But more isn’t always better. Leaders must learn to recognize, promote, and efficiently distribute the right kinds of
collaborative work” state Cross et al. (2016) most recently. Bruns (2013) elaborates
on these different kinds of collaboration by pointing out that “sharing collaborative
practice not only enables experts to gain and apply insights across domains, but
moreover allows them to progressively synthesize emerging contributions. It also
initiates changes in domain-specific work that usher in innovation. These observations matter because an increase in specialized and complex work implies both more
work in isolation and more cross-functional collaboration.” While Asimov (1959)
reflects on isolation as a means for creativity, e.g. by asking “do you want to bring
them together so that they may discuss the problem mutually, or should you inform
each of the problem and allow them to work in isolation? My feeling is that as far
as creativity is concerned, isolation is required”. Gutwin & Greenberg (1998) point
out the physical workspace as a means for collaboration, e.g. by stating “when a
small group collaborates in a physical workspace, such as a tabletop or a whiteboard,
people can see the entire workspace and everyone in it.”

Ideation Spaces
Gensler (2008, 2013), Groves & Knight (2010), and Doorley & Witthoft (2012) suggest that the innovation teams’ wellbeing and performance improves if they can
utilise several spatial settings for different tasks.9 For instance, Groves (2013) distinguishes four types of spaces that support creativity and innovation in business.
They are called (i) Stimulate: space for inspiration in which people can connect with
the problem or subject they are working on, (ii) Reflect: space to think, used when
one needs time and space to allow a problem to incubate, (iii) Collaborate: space
to share, e.g. hallways, food stops, or outside areas, applied when ideas need to get
shared in order to get better, and (iv) Play: space to connect and explore, which
make conversations easier, strengthen relationships, and allow people to connect.
Authors who pick up the idea of several connected spaces, each of which having
distinctive functions, call them e.g. collaboration rooms (Wycoff & Snead 1999),
innovation spaces (Moultrie et al. 2007), or innovation labs (Magadley & Birdi
2009). All of these spaces aim at enhancing the creativity and innovativeness of its
users.
9. according to Nicolai et al. (2016)
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Based on the description of these spaces, Rittiner & Steinert (2016) define and
characterise ‘Ideation Spaces’ as follows: “Ideation spaces are equipped with an
abundance of tools and material that facilitate various visualization and prototyping
techniques to promote fast learning in the early stage of new product development
and design.” Moreover, they identify three distinctive but highly related functions
of external ideation spaces, i.e. escape, support, and creative spaces.
Escape Spaces enable their users to get away from daily business, i.e. to have
fewer interruptions and more time to focus. Being away from a familiar environment encourages people to get out of their comfort zone, even though the
space is a pleasant and relaxing environment.
Support Spaces comprise for example a restaurant and hotel, but also organisational infrastructure such as workshop catering. These support spaces create
ideally a ‘campus feeling’ of its users.
Creative Spaces aim at supporting visualisation and prototyping sessions by providing their users abundance of tools and material. Related to visualisation,
this might be whiteboards, brown paper or beamers. Related to prototyping,
there is a range from paper, cardboard, and Styrofoam to wood and electronic
equipment for digital prototypes.

2.4.3

Implementation Approaches

In this section it is discussed briefly how the design thinking-related knowledge and
competencies can be taught to the SMEs’ staff, and how such a teaching and working
environment can be established.
Desirable would be an approach that enables SMEs’ employees to apply their new
gained skills and competences not only on specific new developed products, but also
to transfer their skills and competences to other problems, situations, and contexts.
As Hargadon & Bechky (2006) put it: “Organizations may therefore benefit when
people come together to collectively work on defining and solving problems, and we
need to deepen our understanding of how such collective problem solving happens.”
Project-Based Learning
Regarding the first part of this statement, Dym et al. (2005) distinguishes two
approaches of Project-Based Learning (PBL). On the one hand, “design-oriented
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project-organized education deals with know how, the practical problems of constructing and designing on the basis of a synthesis of knowledge from many disciplines”, and on the other hand, “problem-oriented project-organized education deals
with know why, the solution of theoretical problems through the use of any relevant
knowledge, whatever discipline the knowledge derives from.” Moreover, they highlight that “PBL does address one of the key issues in the cognitive sciences, transfer,
which may be defined as the ability to extend what has been learned in one context
to other, new contexts [Bransford et al. (1999)]. This is an important component
of engineering competency development [Byrnes (1996)].” Finally, they conclude
“in brief, available research suggests that these kinds of courses appear to improve
retention, student satisfaction, diversity, and student learning” (Dym et al. 2005).
As it would be way to expensive and slowly for SMEs to send their employees to
university courses, a hardly condensed version of such courses needs to be especially
designed for SME needs, and provided especially for them. This could be severaldays lasting ideation workshops offered to the SMEs.
Triple-Loop Learning
Regarding the second part of Hargadon & Bechky (2006)’s statement, and also from
an educational ‘design thinking’ context, triple-loop learning (cf. Figure 2.8, Leifer
& Steinert 2011) shall be reviewed as powerful concept to describe and improve the
learning mechanisms of design teams, as learning is a prerequisite for change.

Figure 2.8: Triple-Loop Learning (cf. Leifer & Steinert 2011).
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Learning Loop One: Level of Formal & Institutional Learning This loop
deals with the organisational setup and the procedural and managerial support systems. It is based on explicit knowledge which can be collected and
managed, and synthesised into formal processes. This knowledge stretches into
the formal organisational structures and aims at retaining project knowledge.
Moreover, it may comprise analytical activities and allows for optimisation and
incremental change. Leifer & Steinert (2011) focus on the factors that influence the ideation output most: “physical space, the absence of fixed processes,
and an overarching institutional practice of letting change happen.”
Learning Loop Two: Level of Procedural Learning This loop happens informally with the product development team, based on certain activities that support the creation of new concepts and products. “Learning occurs during the
exchange between the product development team members and the team’s
coach(s). The coaching role is often tacit itself. Coaches act as facilitators
between the formal organization, its formal protocols, and actual team processes” (Leifer & Steinert 2011).
Learning Loop Three: Level of Informal & Individual Learning This loop
deals with the teams’ tacit knowledge. “Team members learn from each other
and prior team’s experiences by applying, reflection upon and improving informal practices. Changes stimulated through learning in this third loop are
fast paced. It forms the rational that explains the success for activities such
as fast iterative cycles and rapid prototyping” (Leifer & Steinert 2011).
With this framework it is possible to elaborate on the individual learning of the
SMEs’ workshop participants (level 3), the particular evolving workshop process
(level 2), and the overarching and general ideation workshop concept (level 1). Before the system can be improved according to ‘level 1’, it needs to be established.
Therefore, the hunter-gatherer model (Steinert & Leifer 2012) is reviewed.
Getting Started with Iterative Learning
Adapting an approach from the educational context of design thinking and product
development, the hunter-gatherer model based on wayfaring (Steinert & Leifer 2012)
distinguishes the behaviour of generative design actions (hunting) and optimizing
analytical actions (gathering). Dealing with uncertainty already in the beginning,
one takes a step towards an intended goal by building a prototype, testing it against
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the known, and discovering the unknown. While going through these cycles, one
incrementally gains knowledge by following the three hunting rules (cf. Figure 2.9):
1. Never go hunting alone i.e. be well equipped in skill-diverse teams,
2. Never go home prematurely until one has found the really big idea, i.e. do
not give up even if it becomes frustrating and team dynamics get fragile, and
3. Bring it home i.e. freeze requirements and plan the next steps for the gatherer
(linear-thinking optimisation).

Figure 2.9: The Hunter-Gatherer Model (cf. Steinert & Leifer 2012).

2.5

Summary & Requirements for the Support

This chapter is based on the introduction of the thesis, and its objective is to set
the thesis in context. It addresses the first research question:
What are the conditions and requirements for ideation workshops with (Swiss) SMEs?
With an overview of the industry in Switzerland, Swiss SMEs are identified as
the focus group of this research project. A review of their general characteristics,
and in particular their innovation capability, leads to the definition of the dependent
variable of this research project. Moreover, their product development processes are
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identified as an important means to influence their innovation capability. While a lot
of general challenges in product development processes are identified in literature, an
even better understanding of the particular challenges of these SMEs is still needed
(cf. section 3.1).
Design thinking could be a valuable approach to increase the innovation capability of these SMEs. Thus, literature regarding both, the design thinking process and
the positive influence of creative spaces, is analysed. Moreover, transfer approaches
of design thinking into SMEs are discussed. Conducting ideation workshops at an
external ideation space seem to be a promising means to increase the innovation
capability of Swiss SMEs. This answers the first research question regarding the
conditions for ideation workshops with (Swiss) SMEs. The derived requirements for
ideation workshops are listed below (an refining update is possible based on the results of the study ‘current challenges in the PDPs of Swiss SMEs’, cf. section 3.1.4).
Address Challenges in PDPs of SMEs: A support that does not fulfil its purpose is useless — at least for the intended use. In order to ensure the effectiveness of the support, it shall address the SMEs’ challenges.
Address a Relevant Topic: As the strategic orientation among the SMEs may
vary, the support shall be able to adjust to these different directions, i.e. work
towards the individual goals of the SMEs.
Have a Long-term Impact: As Swiss SMEs — which conduct their business often over decades and even generations — do seldom calculate their business
performance quarterly, the support application shall enable them to increase
their innovation capability at least in terms of years.
Consume a Reasonable Amount of Resources: Depending on the current situation of the SMEs and their capacity, the support application shall only require a reasonable amount of resources, in terms of financial, organisational,
and human resources.
Be Adjustable to a Range of SMEs: As the SMEs operate in different industries, and have thus different preconditions and abilities, the support shall be
able to consider these pre-requisites.
Be Easy to Use: In order to ensure the efficiency of the support, its application
shall be easy to understand (according to the saying: ‘keep it smart & simple!’),
enable learning by doing, require no preparation, and be perceived like a flow.

Chapter 3
Establishing an
External Ideation Space
Based on the requirements outlined in the former chapter, this chapter comprises the
DRM phase ‘descriptive study 1’. Its objective is to establish the external ideation
space for Swiss SMEs. Thus, it addresses the second research question:
How to establish an external ideation space for (Swiss) SMEs?
As the ideation workshops will be conducted at the very beginning of the respective SMEs’ PDPs, the basic idea is to integrate means and measures into these
workshops that help the SMEs to tackle their challenges in PDPs, and thus, to
increase their innovation capability. While the general description of challenges
in PDPs (cf. section 2.3.3) is not sufficient for developing the intended workshop
concept, a broad knowledge base about the challenges along the whole PDP is necessary as the starting point for the following research project. Thus, this second
research question is decomposed into the following actionable sub-questions:
• What are the current challenges in PDPs of SMEs?
• Which key learnings are necessary to deduce
(i) a concept for ideation workshops from the ‘design thinking’ literature, and
(ii) an interior design concept for the final external ideation space?
Discussion proceeds in four sections. Firstly, an empirical study is conducted to
investigate the current challenges in PDPs of SMEs. Secondly, an iterative approach
is applied for conducting the early phase of this research project, and for generating
the necessary key learnings. Thirdly, the research project is transferred into a phase
of continuous improvement. Finally, the chapter is summarised.
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3.1. Current Challenges in PDPs of Swiss SMEs

Current Challenges in PDPs of Swiss SMEs

Based on the results described in the former chapter, and to enhance a thorough
understanding of obstacles for a high innovation capability of SMEs, this study1
investigates the current challenges in PDPs of Swiss SMEs. Thus, it addresses the
research question: ‘what are the current challenges in PDPs of SMEs?’, aiming at
providing a sufficient knowledge base and starting point for the following research
project (cf. sections 3.2 & 3.3).
While the innovation activities in small companies are embedded into daily business (cf. Kirner et al. 2009), the scope of this study is on medium-sized Swiss
SMEs, operating on global markets, and characterised by the intersection of formalised PDPs and informal innovation activities.

3.1.1

Research Design

In order to enable a thorough understanding of the current challenges in PDPs of
SMEs, this study applies an empirical and qualitative research approach. A series
of semi-structured in-depth interviews with heads of R&D departments, innovation
managers, and CEOs of Swiss companies is conducted (cf. Table 3.1). All interviewees are key participants/sponsors of ideation workshops in later stages of the
overall research project, so they speak openly about innovation activities and challenges in product development processes. Overall, interviews in 13 companies are
conducted.
Data collection
Most of the interviews took place at the companies’ sites in meeting rooms. After
having established informed consent, all interviewees permitted audio recordings to
be made. The interviews were semi-structured, covering the topics: activities in
innovation and product development, current challenges in both areas, potential to
be set free, and a description of how solutions could look like. The protocol was
applied flexibly, i.e. if interviewees reported experiences, stories, or insightful events,
their narrative could flow. The interviews lasted on average over an hour (64 min).

1. This study is previously published in: Heck J, Meboldt M (2016) Current Challenges in Product
Development Processes of Swiss SMEs, International Journal of Innovation Management, Vol.
20, No. 5.
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Table 3.1: Data Sample of the Study (cf. Heck & Meboldt 2016).
Industry

Market

Electronic Equipment B2B/C
Machine Tools
B2B
Appliances
B2C
Home Fixtures
B2B/C
Divers. Machinery
B2C
Tools, Food, Print
B2B/C
Appliances
B2B
Textile Industrial
B2B/C
Divers. Machinery
B2B
Home Fixtures
B2C
Industrial Equipment B2B/C
Appliances
B2B/C
Divers. Machinery
B2C

Size

PDP-Model Interviewee

ID

Small
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Large
Large
Large

None
V-Model
Stage Gate
PLCP
Stage Gate
Stage Gate
Stage Gate
None
Stage Gate
Stage Gate
Stage Gate
Stage Gate
Stage Gate

A
B
C
D
E
F1/2
G
H
I
J
K1/2
L
M

CTO
Head R&D
CEO
Head R&D
CEO
InnoMgmt; Head R&D
CEO
CTO
Head R&D
Head R&D
CEO; Head R&D
Head R&D of BU
Head of Innovation

Table 3.2: Emerging Data Structure (cf. Heck & Meboldt 2016).
(36%)
Iterations –
Learning it the hard way

(30%)
Decision-Making –
How to Keep us on Track

(34%)
Stakeholder Involvement in a
Rough Environment

(38%) Process setbacks
– Negotiation between stakeholders
– Setbacks within the process
– Dependencies of components

(30%) Boon & bane of projects
– Defining & terminating projects
– Buffers in project plans
– Managing parallel projects

(31%) Customer needs
– Unclear customer needs
– Diverse customer needs
– Customer specific development

(25%) Prototyping
– Prototyping as a means to learn
– Prototyping with time & money
– CAD slows down the process

(30%) Dealing with uncertainty
– Attempts of risk mitigation
– Surfacing unknown unknowns
– Large investments or sunk costs

(29%) Suppliers
– Involvement of suppliers
– Involvement of internal functions
– Swissness & sourcing restrictions

(17%) Testing
– Testing critical function
– Testing with customers
– Testing takes time

(40%) KPIs – facing the facts
– Lack of performance measures
– Performance losses quantified
– Striving for cont. improvement

(40%) Global market conditions
– Time to market & launch windows
– Legal admissions take time & money
– Reacting to changing markets

(19%) Getting feedback
– Spatial hurdles
– Timing problems
– Fast exchange of ideas

Data analysis
The audio recordings are transcribed and augmented with handwritten notes. The
transcripts comprise in total more than 68’000 words. They are analysed by two
independent coders, who, during their analysis, place emphasis on identifying relevant clusters of current challenges in PDPs and innovation activities (cf. occurrence
and emerging data structure, Table 3.2). The categories are based on 143 extracted
statements. Even though the analysis is conducted on the transcripts, with e.g.
broken sentences, the translated statements in Tables 3.3–3.5 are edited for an easier
comprehension. Other editorial substitutions are marked in square brackets.
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Results

The results are presented under the headings of (1) iterations — learning it the
hard way, (2) decision-making — how to keep us on track, and (3) stakeholder
involvement in a rough environment.
Iterations — learning it the hard way
The interviews reveal iterative learning cycles on several levels (cf. Table 3.3).
As developing complex products requires input and components (software and/or
mechanical parts) of several stakeholders, even little component changes can lead
to changes in other components. This change propagation manifests itself by negotiations of several stakeholders and leads to iterations within the development
process. While these negotiations can affect product components, they can also
lead to changes in production facilities. If they happen early on, other stakeholders
may incorporate adjusted designs in due time. Contrarily, if they happen too late,
the changes can lead to process setbacks. Notably large, cross-gate iterations are
critical, as they are expensive, time consuming, and require re-planning of allocated
resources. If these iterations are foreseen and integrated into the PDP schedule,
they lead to performance losses due to wilful project prolongation. As a head of
R&D describes: “Problematic is the loop... if you didn’t consider something... i.e.
if you released a product, and then you have to do one of these loops and adjust the
production tools. Actually, we almost calculate with one or two loops for adjustments
after the production release” (D).
Prototyping and testing is in general considered as useful for detecting critical
aspects in products. However, prototyping can be extremely expensive and time
consuming, depending on the products’ size and complexity. One option is trying
to sell the prototypes after testing to free tied-up capital, as “a prototype costs twice
as much as a standard machine” (I). If 3D-printing is applied for prototyping in
the early phase — compared to prototyping with clay, wood or foam — technical
drawings have to be done in CAD. This drawing decelerates the process, as another
head of R&D describes: “in the current case, three hours for the adjustments in the
drawings... and then you get the parts after one week” (L). While testing is common
throughout the PDP, the question is “whether you surface the critical functions in
time — that is the difficulty” (E) as an CEO explains. Another approach is testing
with customers, i.e. inviting them to use the new machine/prototype for production,
as it is mostly “the difficulty to understand the problem, not to solve it” (I).
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Table 3.3: Iterations — learning it the hard way (cf. Heck & Meboldt 2016).
Categories

Representative data

Process setbacks and change propagation
Negotiation between
stakeholders

The iterative process occurs between production, R&D, design, and
product management. Production says ‘ok, we can do that’. The
designer wants the product as filigree as possible. An engineering
designer has to evaluate whether the structure is stable. Product
management says ‘too expensive’ and then we do another loop —
taking relatively long... (J)

Setbacks within the
process

Just before the meeting ‘release of series production’ we had the need
for an additional option — that tears apart the whole project and
the spirit gets accordingly low... (J)

Dependencies of
components

The software engineers have the challenge that they are coding for a
machine that does not exist yet, i.e. when the mechanical and
electrical parts of the machine are ready, we need the software to
run the machine. (I)

Prototyping — getting physical if/when possible to surface critical issues
Prototyping as a
means to learn

Often, you realize problems not before making a prototype... to
answer a question... and normally you get three new questions. (B)

Prototyping is time
consuming and
expensive

To build up such a machine.. 4-6 weeks until you have something
where the gears spin. In parallel, all modifications are documented
and the rework (I); A lot of waiting time when the prototype
drawings are handed over to production. They easily wait for two
weeks to be build. (C)

CAD slows down the
process

That is the main problem. One has to have everything constructed
in [CAD], otherwise we wouldn’t get it out of the 3D-printer... that
is the crux. (J)

Testing — experimentation, verification, and validation
Testing critical
functions

And then, we isolated the functions which were unknown or which
we didn’t trust, and tested them individually. (E)

Testing with
customers

[About customers involved in testing] He gets a test machine but he
expects it runs 24/7... He is willing to write a logbook and to
provide feedback, but his expectations is it works. (I)

Testing takes time

Tests, we omit them mostly. We don’t have time for that. If
everyone has seen it the pressure gets so high... if you stay in the
standard range, you don’t need to test. (H)

Getting Feedback — circulating information
Spatial hurdles

It would help if all team members are nearby, not only the engineers
but also other team members... that a certain dynamic can occur.
Otherwise someone does something, goes serial to someone else,
comes back... that’s very complicated. (J)

Timing problems

In larger projects we have the problem that the steering committee...
until we find an appointment with the business unit manager for the
milestone review, we are idle for about two weeks. (L)

Fast exchange of ideas

What they should actually have is a much faster exchange of ideas...
as [an employee] said ‘we meet every three weeks’ — that’s not the
tenor. They should meet in the morning and in the afternoon... (E)
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As feedback and face-to-face communication is perceived valuable for the PDP,
the companies face spatial hurdles, e.g. if engineers, designers, and production
staff are working in different buildings. Similar to discussions to production related
issues on the shop floor, it might also be beneficial for problem-solving meetings to
be held in special ‘development rooms’ with all relevant prototypes ready to hand.
Furthermore, decisions can be delayed if more people than necessary are involved
in review-meetings and negotiations, and thus, no early meeting date can be found.
Finally, the working culture influences how regularly designers (informally) meet,
and thus, how quickly they share ideas and information. A CEO puts it: “Whether
they prototype or discuss in small teams doesn’t matter — one inspires each other
and exchanges [ideas], and diverges consciously, that’s the point of matter” (G).

Decision-Making — how to keep us on track
According to Table 3.1, about 70 % of the interviewed companies apply a stage-gate
model to organise their development activities. However, defining and starting a new
PDP is already a challenge in itself (cf. Table 3.4). Without a marketing department
that clarifies user requirements, the engineering department works with self-defined
tasks — independent of validated market needs. On contrast, overambitious product
managers can cause a prolonged PDP at higher costs, if they benchmark competitors’ products and define either unrealistic or too complex product specifications.
Later in the process, the challenge might turn up: “if a solution fulfils all technical
requirements but is over the target price, we have to ask ourselves whether we go
ahead or start from the beginning with different requirements” (D). Furthermore,
handling several projects in parallel can be challenging: “We sometimes had 26 projects at the same time, now we have 12–15. Like I said, our goal is to reduce them
to a minimum... it is better to focus on 8 or 9 projects, being able to finish them on
time” (D).
Beside these meta-project related decisions, there are also intra-project decisions.
Some heads of R&D let specify all known risks with corresponding estimated probability, impact and appropriate mitigation strategy. They know, surfacing unknown
unknowns is critical to make decisions in due time: “It is clear, the earlier we start
with our pilot production, the greater the risk we take” (I). These decisions regard
also production tools which tie up capital and are intricately to adapt.
The companies strive in general for continuous improvement. A head of R&D
highlights: “of course, I am interested in optimizing... by now, we released the 14th
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Table 3.4: Decision-Making — how to keep us on track (cf. Heck & Meboldt 2016).
Categories

Representative data

Boon and bane of projects
Defining, cancelling
and termination of
projects

A problem within product development is, that you can improve
ideas continuously. Someday, we have to make a cut if all
requirements are fulfilled although we could refine and improve. No
one is paying for that. (E)

Gasping for air —
buffers in project plans

In every product development, you have some curves and loops...
that’s why we take unforeseeable events into account. I think it
would be negligent if one would plan without iterations. (B)

Managing parallel
projects

Problematic is... and what the process delays, that we’ve several
projects in parallel, and it’s a question of priorities on which we
spend time. (J)

Dealing with uncertainty
Attempts of risk
mitigation

It’s an estimation. Usually, risks can be ticked off eventually
because you know it works — and on the other hand you’ll find new
risks by testing. (I)

Surfacing unknown
unknowns

That means suddenly you have only very limited knowledge.
Realizing such things and acknowledging your blind spots, is
exciting. (I)

Large investments or
sunk costs?

...the tool is expensive. If you approve the tool and a small error has
crept in, it costs 200’000 CHF. (K1)

KPIs — facing up to the facts
Lack of performance
measures

We measure with the granularity of project phases, i.e. we know
how long a project phase takes, but these internal loops do not get
recorded... (K2)

Performance losses
quantified

If I compare what we planned at the beginning of the year and what
we achieved in the end, we are talking about 60-70 % that we
implement. (L)

Striving for continuous
improvement

Exactly, what can we skip, what gives us time? That’s a topic... I
care about that we question the approaches in our engineering
methodology. (I)

version of this document [PDP-model] and we are continuously developing it further” (I), while others are more intangible: “we try to share our experiences and to
multiply the benefit” (B). Either way, quantifying performance losses reveals space
of improvement. One interviewee estimates “at least eight to ten weeks — that are
annualized about 20%? — Yes, for sure. If we had only one loop maximum... we
could save a lot of time” (D). However, an often reported challenge is the lack of
systematic performance measurement. The companies mostly rely on their subjective impression rather than measured performance. A head of R&D put it: “No, I
never took care about such a metric. In an organization with our size it is evident,
if you wanna see it, you see and feel it” (I).
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Stakeholder involvement in a rough environment
Even more challenges are revealed if the focus is widened from the company-inside
to its environment — along the supply chain: Customer needs on the demand side,
a gap between supply and collaboration on the supply side, and generally tightening
global market conditions (cf. Table 3.5).
On the demand side, learning about customer needs is challenging. An interviewee said: “I mean we don’t know the market well enough. We don’t know what
the needs are. And at the beginning we don’t approach customers and ask ‘could you
imagine to buy that?’ and then, oops, they don’t need it” (L). Furthermore, customer needs are not homogeneous, forcing the companies to either focus on specific
needs, i.e. a small market niche, or to aim at products that fulfil a long list of divers
requirements: “If it is a mass-produced product, one thinks about... does it need to
have [enumeration of requirements]... I don’t know, ten criteria, and these ten criteria prolongate the PDP enormously” (K1). Another CEO summarises: “especially
customer specific solutions have to be quick and dirty” (E).
On the supply side, internal and external suppliers can hinder a smooth PDP.
Internal functions which are necessarily involved in product development such as
production, may have other KPIs/interests as the R&D department: “as soon as
other departments are involved there is no practice left, especially with production”
(L). Collaborating with external suppliers can cause several weeks of waiting time
for feedback or prototypes, e.g. “with plastic profiles, we have a period for about
four weeks... less is rather barely” (D), or if necessary facilitators such the strategic
purchasing department are involved: “if it is an external supplier, then we have to
do it via the strategic purchasing department” (J). Furthermore, if the products shall
be shipped with the label ‘Swiss Made’, certain sourcing restrictions, i.e. some kind
of ‘Swissness’, has to be considered during engineering design.
Global market conditions require to basically get there in due time. Industrial fairs are a welcomed opportunity to present the latest product developments,
however they force the companies also to be ready in temporal so-called ‘launch
windows’. A CEO explains: “It must not happen that we lose a week during the
engineering design, and then have to postpone [the market launch] for four months.
There we have to be careful” (K1). Furthermore, it is temporal and financially challenging to get legal admission in foreign countries even if the requirements are met.
Finally, changing market conditions are challenging in several dimensions. Currently, especially export-oriented Swiss companies face a very strong currency, as a
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CEO explains: “we didn’t hedge it, and now we have to deal with it. We had to sign
employees off due to our typical export business with more than 90 % export sales...
It was a doozie!” (E).
Table 3.5: Stakeholder involvement in a rough environment (cf. Heck & Meboldt 2016).
Categories

Representative data

Customer needs — the sword of Damocles
Unclear customer
needs

The thing is, I have to have the right products... now and in future.
Now I have it under control, but what is tomorrow and the day
after? What is awaiting us? Internationally? (F)

Diverse customer
needs

Let’s say America, Italy, Germany, and maybe from an Asian
country... that I get feedback which I can learn from... that’s not
totally divergently formulated... almost no chance... that’s a big
topic. (J)

Customer specific
development

We don’t have a specification sheet. We build a functional prototype,
bring it to the customer, and then we get about a million wishes...
in an extreme case we will almost start again from scratch or go in
another direction. (M)

Suppliers — gap between supply and collaboration
Involvement of
suppliers

Learnings such as ‘what are the needs of the producers?’ How can
we test the produced products? Specifications... that’s difficult in
advance. (A)

Involvement of
internal functions

Mostly, if you have something new, there is no production capacity
to produce it. Then you have to queue... it is overstressed at the
moment. (H)

Swissness and other
sourcing restrictions

The expenses here are enormous... because we need a certain
Swissness and that means we have to invest [in Switzerland]... and
that makes the product costly. That’s difficult and we have to
somehow solve it. (J)

Global market conditions and legal requirements
Time-to-market &
launch windows

Time-to-market plays an important role. But we are usually way too
slow. That’s what I hear all the time. (J)

Legal admissions take
time and money

If the initial batch is ok, we send the parts to USA and then it is a
process of about 4-6 months until we get the admission i.e. we have
3 months until we could deliver but in worst case we get admission
up to 3 months later. (J)

Reacting to changing
market conditions

We have ideas what we would like to do but we postpone that already
for 10 years. The decision what we actually do is rather short term.
According to market needs [...], when competitors launched, what’s
hurting us. (H)
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Discussion

A detailed discussion of the results in respect to the literature review (cf. section 2.3.3) is provided in section 7.1.1. This section discusses the SMEs’ need for
supporting means in order to tackle their revealed current challenges in PDPs.
To summarise, the results corroborate the body of recent literature about challenges in PDPs, and extend it specifically to the current challenges of SMEs. Moreover, there is literature available regarding supporting tools, for instance regarding
iterations in PDPs: Daniel et al. (2007) provides a graphical representation of
key iterations in design processes. The design structure matrix (DSM) supports
identifying and evaluating parallel design activities (Whitfield et al. 2005). And for
instance, Minogue (2009) enhanced the visualisation of potential unplanned iteration time in task-based DSMs. However, if these and an array of other tools would
be either well-known among the engineering designers and managers in Swiss SMEs,
or effective and efficient in their application — it would have been much harder to
identify such a vast range of current challenges in PDPs. Thus, another kind of
support is needed to enable SMEs tackling their current challenges in PDPs, and in
turn, increasing their innovation capability.

3.1.4

Conclusion & Update of Requirements

This study reveals current challenges in PDPs of Swiss SMEs, and enhances a
comprehensive understanding of these challenges under the themes of iterations,
decision-making, and stakeholder involvement. The results contribute to and improve the understanding of the current challenges and problems in PDPs of SMEs.
Moreover, and complementary to the reviewed literature about larger companies,
the results serve two ends: First, they highlight the need for means that enable
SMEs to improve their innovation capability. And second, they facilitate the development of this support, as they inform the support development process so that it
can target the needs of Swiss SMEs. In order to do so, the first of all requirements
(cf. section 2.5) is updated according to:
Address Current Challenges in PDPs of SMEs: A support that does not fulfil its purpose is useless — at least for the intended use. In order to ensure
the effectiveness of the support, it shall address the SMEs’ current challenges
in the dimensions of iteration, decision-making, and stakeholder involvement.

3.2. Iterative Learning in the Early Phase

3.2

55

Iterative Learning in the Early Phase

This study2 describes the application of the iterative learning approach (cf. HunterGatherer Model in section 2.4.3) in the early phase of the research project, its
results in form of key learnings, and discusses the key learnings’ implementation
implications for the subsequent phases of the project.
As the premises for the final ideation space are still under construction at the
project beginning, a series of study trips to various ideation spaces, e.g. to d.school
at Stanford University, Design Factory at Aalto University, FabLab Lucerne, as well
as IdeaSquare at CERN, is conducted. Simultaneously, a pilot ideation space —
called ‘L51’ — with complementary workshop concept is prototyped at Technopark
Zurich, an ETH Zurich affiliated office building. The re-furnished office space conceptualises different working modes in five distinct but highly connected areas (cf.
Figure 3.1 for the initial version, and Figure 3.2 for a later one). The area Inspiration combines a material library and a media centre which both shall stimulate
ideation and prototyping. The Test Cube is an area in which product applications
and the physical boundaries of material can be tested. The Arena might be used
for prototyping, presentation, and discussion sessions. Beside these open areas, a
half-open room-in-room concept Round (summer house) allows for privacy without
cutting off oneself from others. Finally, an area where Grey Matter matters offers
isolated and silent space for concentrated individual working.

Figure 3.1: The initial Pilot Ideation Space ‘L51’ at Technopark (cf. Heck et al. 2014).

Figure 3.2: A late Version of the Pilot Ideation Space ‘L51’ at Technopark (flipped perspective).
2. This study is previously published in: Heck J, Al-Falou K, Steinert M, Meboldt M (2014)
Iterative Creation and Analysis of Generic Ideation Spaces for SMEs, Proceedings of Norddesign
2014, Espoo, Finland.
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Research Design

During 14 days, 6–15 participants from 14 organisations work in seven prototyped
ideation workshops (cf. Table 1.1). These workshops apply various design thinking
principles and methods (cf. section 2.4.1), last 1–3 days (mean 2 days), and are
guided by different moderators. The workshop topics — with the derived sequence
of tasks — are tailored specifically to the participating organisations’ needs.
Data Collection
Due to the explorative character of this study, four data sources are used: In semistructured Interviews with five key stakeholders, the following topics are covered:
workshop progress, its results, the participants’ communication, the advantages and
shortcomings of the pilot space as well as the hypothetical outcome of the similar
workshop in an ‘ordinary meeting room’. The interviews are recorded, transcribed
(cf. Dresing & Pehl 2013) and analysed by paraphrasing, generalisation and reduction (cf. Mayring 2010).
For Observations of the workshop progresses, the AEIOU-Framework (Activities, Environments, Interactions, Objects, Users; cf. Martin & Hanington 2012)
is applied for data collection on a basis as broad as possible, enriched with photo
material to support the analysis between the workshops.
As observations reveal that the participants tend to change their behaviour
throughout the days, Questionnaires are filled in by the participants three times
a day: in the morning, during lunch, and at the end of each day. While structured
questions cover the participants’ mood, the moderation and the ideation space, an
optional open question encourages to give suggestions regarding the space. The
return rate varies between 55-82 %.
Feedback is informally collected in discussion with participants directly after
each workshop, and via email a week after the workshops. Covered topics are the
workshop organisation, its progress, the moderation, and its outcomes. Regarding
the emails, the return rate varies between 30-67 %.
Data Analysis
Triangulating these data allows deriving working hypotheses and testing them from
workshop to workshop, in order to generate key learnings/insights, and to improve
the performance of each subsequent workshop.
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Results

Following an emergent coding approach, the key learnings are presented in clusters
regarding workshop concept, business needs, space, and Swiss culture.
Workshop Concept
• Conceptually, the ideation workshops should comprise three phases, aiming
at (1) working on the ‘right’ problem, (2) developing promising solutions,
and (3) preparing the next steps. Especially in the first phase, participants
appreciate to re-think the initial workshop topic from scratch to get to the
core problem. Moreover, while using a visualised model as process guidance,
participants miss having a clear agenda.
• In terms of length, three continuous days are suitable for the workshops, although it is not necessary to spend a full day per phase. However, participants
appreciate to end a workshop day by completing a workshop phase, in order
to have a mental break before beginning the next. Also reflection sessions in
the evenings are appreciated. Furthermore, breaks are needed on a regular
basis as the participants are not used to this kind of working. Finally, the
workshops shall last 2.5 days.
• Applying different new creativity and prototyping methods requires high transparency according to some participants. Some of them incipiently question the
usefulness of e.g. ad-hoc user acceptance tests or building physical prototypes.
However, most of them appreciate prototyping as helpful, to test product concepts and to enrich story telling — these participants ask for more prototyping
material. Especially in the third phase, it is considered important to ‘bring
home’ the ideas into the organisation, even though only some participants
could imagine prototyping ‘at home’. Generally, going through iterations requires structure and tough time limits to get the participants going. Without
these limits, they miss an ‘exciting thrill’ and get bored.
• The moderator needs to play an active role, care about group dynamics, act
visibly, and guide group discussions carefully. Some participants believe this
skill-set requires vast experiences as workshop moderator, vast expertise in
innovation management or product development, and a ‘certain standing’ in
SMEs, i.e. seniority.
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• The group dynamics also have influence on the workshop performance and
outcome. If participants from several organisations take part in the workshops,
they unconsciously have hesitations to mix, yet heterogeneous groups generate
and share more ideas. Moreover, it is problematic if people do not participate
full time, as group dynamics were mixed up when they re-join the group during
the workshop progress. Contrastingly, changing the formation of sub-groups
is no problem.

• The workshop results are three-fold. First, the participants can take home
physical/concrete new product ideas, inspiration, and their next steps. Second,
they gain basic knowledge about several design thinking methods and creative
competence to perceive ambiguity as chance. Third, a team spirit and high
motivation is generated among the participants.

Business needs
• The companies/organisations do not pay for their participation. However,
they do not only calculate with the expenses for sending their employees to
the workshops but also with the opportunity costs of lost sales, work not done,
and meetings postponed. This is not affordable for more than two to three
days for most Swiss SMEs. Moreover, they want to know in advance and in
detail what results and impact can be expected from such a workshop.

• Having guests as e.g. experts in the field, potential customers and extreme
users, is positive for the idea generation and knowledge spill over but also problematic due to confidentiality reasons. Moreover, clear agreements are needed
whether the workshops are for idea generation only, or intended as a ‘kick
off’-event for a joint collaboration of innovative products. Due to changing
working time schemes, some participants can not attend the whole workshop
and have to leave the site for a few hours. This has a negative influences on
the group dynamics twice: when they leave, and when they come back. Especially the latter is negative, as the group develops its knowledge/ideas further
(which they have to catch up) and the group itself develops as well (in which
they have to integrate).
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Space — Creativity Stimuli & Spatial Dimensions
• Equality among the participants is important during the workshops. The
open space Arena supports equality, e.g. by providing all participants a place
to sit in one circle rather than in two rows. The open space is mediated
by a large room, few walls, and little movable furniture. However, movable
furniture on wheels is moved only if needed somewhere else, not if nascent space
is needed. Not-sitting avoids becoming lethargic and inactive, and standing
participants dominate over sitting ones in discussions. In terms of writing,
open and easy access to pens (e.g. Mindcards; Mussgnug et al. 2014) and
whiteboards fosters equality among participants as all of them can easily let
their ideas and inspiration flow. As also the un-do of writing is important,
whiteboards are preferred over flip charts.
• The participants’ mood is influenced by the space. As it does not look ‘perfect’,
they do not perceive pressure to generate ‘perfect’ ideas but feel free to explore
and learn. If space brakes with conventions, they feel free to do the same, i.e.
think out-of-the-box. If space is obviously used for prototyping, participants
are stimulated to do the same. Oil odour and saw dust do emphasise this
‘hands on’-atmosphere.
• The participants’ performance can be positively influenced by providing easy
access to prototyping material, as all available material is visible to the participants. Easy access to visualisation material minimises potential ‘production
blocking’ (Nijstad et al. 2003), i.e. participants can store their ideas immediately so that nothing gets lost. Moreover, space for notes provides the
opportunity to link ideas to each other, to reference them, and to develop them
further. During breaks, participants have the opportunity ‘to get away from
the rat race for a while’ to keep up their concentration over a long time.
Swiss Cultural Requirements and Language
• Due to cultural habits of the Swiss, a short round of introduction is necessary at
the workshop beginning. Participants cannot imagine to collaborate without
knowing each other’s motivations and backgrounds. Team building exercises
support their collaboration. After a workshop day, they wish to have some
beers letting the day sink away, and are happy about having only a short
walking distance to the hotel.
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3.2. Iterative Learning in the Early Phase
• For the moderator, speaking Swiss German is compulsory. Speaking High
German without understanding Swiss German is not sufficient, and speaking
English is only an option for participants from the cities Bern and Zurich.
Moreover, workshops in French (the second most spoken language in Switzerland) would be appreciated.

3.2.3

Discussion

The most important result of the pilot workshops is the workshop concept with a
duration of 2.5 days. It comprising the three phases of
1. Identifying the ‘right’ Questions by focussing on user needs and putting
them at centre stage, i.e. enabling a shared understanding of the design challenge, and facilitating a goal-oriented working.
2. Identifying promising Solutions to these needs with an iterative learning process, i.e. ideation and prototyping/testing in feedback sessions. This
enables a shared understanding of the new solutions among all stakeholders.
3. Getting Things done by preparing the implementation of these solutions
with planning the next steps, and calling attention to challenges and changes
in the organisation. A tangible product vision as workshop outcome facilitates
defining priorities.
Regarding the workshop moderation, it turns out that the moderator needs (a)
long-lasting moderation skills, is (b) well experienced and proficient in product development and innovation management, thus has (c) a ‘certain standing’ in Swiss
SMEs, i.e. seniority, and (d) speaks fluently Swiss German, and preferably English
and French.
Regarding group dynamics, guests are welcome and expected to contribute to
the diversity in skill set. However, they (as all participants) should stay for the
whole workshop to foster positive group dynamics. Moreover, expectations and
confidentiality need to be managed well in advance. This is especially important for
conducting workshops with two or more SMEs.
Regarding space, the room size has impact on how much participants tell about
themselves (cf. Okken et al. 2012), as longer distances between participants let them
feel more comfortable. The prototyping space provides enough individual space, e.g.
the alcoves, and the room-in-room concept with the summer house Round.

3.3. Continuous Improvement in Later Phases
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For the ideation and prototyping sessions, an intuitive allocation of tools and
material facilitates the prototyping experience, saves search time, and in turn facilitates creativity (cf. Amabile et al. 2005) by having a positive influence on the
participants’ working mood. Magadley & Birdi (2009) study brainstorming software
to synchronously and anonymously generate ideas and to avoid production blocking
(Nijstad et al. 2003). The provided whiteboards do not allow for anonymity but
rather enable ideation synchronously in an easy and natural manner.

3.2.4

Conclusion

This section addresses the second sub-question. Although the pilot phase take only
14 workshop days, the iterative learning approach and various data sources indeed
facilitate generating key learnings and continuously improving of the preliminary
workshop concept and interior design. Thus, the Hunter-Gatherer Model is an
adequate approach to conduct pilot ideation workshops in a prototyped space.

3.3

Continuous Improvement in Later Phases

While the former section describes the project approach in its pilot phase — when
the workshops and their adaptation are performed on a workshop to workshop basis
— this section describes the means to evaluate the workshop performance on a project level (cf. Triple Loop Learning, section 2.4.3), and in larger cycles — quarterly.
Based on the good experience with receiving participants’ feedback during/after the
pilot workshops, a questionnaire is developed (cf. Table A.3), and the results of
these surveys are evaluated together with the workshop moderators (cf. section 4.1)
and the funding partner during reflection days on a quarterly basis.

3.3.1

Participants’ Feedback Questionnaire (PFQ)

According to the user-centred approach, the participants’ feedback is very important
for the improvement of the overall workshop concept, its performance, and the general experience of the ideation journey. Thus, the questionnaire covers a broad rage
of topics such as the overall workshop effectiveness and efficiency, the moderation
and scientific supervision, the collaboration and team experience, key take-aways
and lessons-learned, the ideation space with catering and accommodation, and the
overall satisfaction and recommendation.
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3.4. Summary

The questionnaires’ items regarding the workshop effectiveness and efficiency are
also utilized as independent variable for the performance measurement in a study
(cf. section 5.2). The whole questionnaire can be found in Table A.3.

3.3.2

Quarterly Reflection Days

Based on the participants’ feedback, the moderators experience, and the scientific
supervision, the project team has a quarterly ‘Reflection Day’ where experiences
can be reflected, and measures for the workshop improvement discussed. Key topics
during these meeting are (selection): Organisational issues such as the scheduling
and handling of applying SMEs, workshop related issues such as single methods
(Environment-Map, Personas, cf. section 4.3.3) and the workshop moderation, as
well as space related issues such as the utilisation and functionality of single rooms.

3.4

Summary

This chapter describes the piloting of ideation workshops within a complementary
prototyped ideation space, based on the preconditions summarised in the previous
chapter. It addresses the second research question:
How to establish an ideation space for (Swiss) SMEs?
Based on the revealed current challenges of Swiss SMEs, the requirements for
ideation workshops are updated, and thus the first research question completely
answered. Based on the Hunter-Gatherer Model, several pilot ideation workshops
are performed in a prototyped space, generating necessary key learnings for establishing the final external ideation space. Moreover, workshop evaluation measures
are implemented, and workshop moderators selected. Based on the key learnings,
the external ideation space ‘Mobiliar Forum Thun’ is designed, and the workshop
concept developed. It comprises the three phases of (1) Identifying the ‘right’ questions, (2) Identifying promising solutions, and (3) Getting things done.
Thus, the second research question of this dissertation is answered. With such
a workshop concept and the complementing external ideation space, Swiss SMEs
have the opportunity to increase their innovation capability. However, running these
workshops raises further questions which are important for the goal and scope of this
thesis: How to manage ideation workshops with (Swiss) SMEs? After the description
of Mobiliar Forum Thun in chapter 4, this question is explored in chapter 5.

Chapter 4
Mobiliar Forum Thun
Based on experiences and findings from the pilot phase, described in the previous
chapter with its research project-related perspective of establishing ideation spaces,
this chapter describes the concept and realisation of Mobiliar Forum Thun (MFT),
an external ideation space for Swiss SMEs. This is the support, in terms of the
DRM’s prescriptive study.
As indicated with the description of the quarterly reflection days (cf. section 3.3.2), the support gradually evolved and improved between autumn 2014 and
spring 2016. The following description reflects this evolution and presents the final and most elaborate version of Mobiliar Forum Thun with its complementary
workshop concept.
Discussion proceeds in four sections. Firstly, the workshop moderators are introduced and their expertise is justified. Secondly, the external ideation space at
Castle Thun is described, covering its escape, support, and creative spaces. Thirdly,
the complementary and prescriptive workshop concept is outlined: While preparations and the warm-up are briefly covered, the three phases of (1) identifying the
right questions, (2) identifying promising solutions, and (3) getting things done, are
described in detail. Finally, the chapter is summarised and the need for an effective
and efficient management of these ideation workshops is highlighted.
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4.1

4.1. Workshop Moderators

Workshop Moderators

Each ideation workshop is moderated by one expert. Due to organisational reasons,
there are three experts engaged at MFT, and they rotate during the several weeks
lasting workshop sessions in spring and autumn. They are trained the same way
to moderate the workshops, and they participate in — and contribute to — the
quarterly reflection days (cf. section 3.3.2). They have been selected based on their
suitability to the requirements from the pilot workshops (cf. section 3.2.3). There
fields of expertise are described in the following:
Expert A in Innovation Management has a business background. He founded
several start-ups before he was responsible for the innovation management of
the largest Swiss logistics company. Furthermore, he is founder and CEO of
an innovation consultancy which facilitates large companies in their innovation
management activities. He has 20 years of relevant working experience, and is
also able to moderate workshops in French.
Expert B in Industrial Design has a background in industrial design and several years of working experience in the R&D department of a large German
car brand, advocating the role of the user of their products. He is co-owner of
an international branding- and industrial design agency. In his current role as
managing partner and co-founder of a consultancy, he supports a large array
of organisations during the early stages of innovation in strategic questions,
Design Thinking, agility and prototyping. He has 14 years of relevant working
experience.
Expert C in Change Management has a background in psychology and holds
a doctoral degree in mechanical engineering. She is lecturer at several universities for courses such as Change Management, Innovation Management, and
Skills for Creativity. Beside her research activities regarding team dynamics
in engineering design, she is co-owner and CEO of a change management consultancy in Switzerland, working mostly with SME-clients. She has more than
20 years of relevant working experience.

4.2. External Ideation Space at Castle Thun
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Figure 4.1: Castle Thun at the Heart of the Bernese Alps.

4.2

External Ideation Space at Castle Thun

The external ideation space is located at Castle Thun. To recap: “Ideation spaces
are equipped with an abundance of tools and material that facilitate various visualization and prototyping techniques to promote fast learning in the early stage of
new product development and design” (Rittiner & Steinert 2016). Moreover, they
identify three distinctive but highly related functions of external ideation spaces,
i.e. escape spaces, support spaces, and creative spaces. This distinction best corresponds to the findings and requirements from the prototyping workshops (cf. section
3.2.3), and the intended use and research requirements. Thus, the following subsections describe the external ideation space Mobiliar Forum Thun (MFT) according
to escape, support, and creative spaces.

4.2.1

Escape Space

In reference to the ‘dis-location’ effect (Lewis & Moultrie 2005), Castle Thun (cf.
Figure 4.1) is selected due to its location at the heart of the Bernese Alps, near the
city centre of Thun, in a distance of 30 km to the Swiss capital Bern, and 150 km
to Switzerland’s economic centre Zurich. This castle complex comprises in its refurbished buildings a hotel, a restaurant, and the creative spaces of MFT. Moreover,
an original Mongolian Yurt (cf. Figure 4.2 and an explanation in section 4.3.2) at
the outer courtyard, some Outdoor Space such as the inner courtyard, and the castle
environment can be used during the ideation workshops. Thus, the participants can
get away from a known environment, and more importantly, from daily business.
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4.2. External Ideation Space at Castle Thun

Figure 4.2: The Mongolian Yurt at the outer Courtyard of Castle Thun.

4.2.2

Support Spaces

The support spaces at Castle Thun comprise a Hotel and a Restaurant, as well as
a Whisky & Cigar-Lounge in the attic. These spaces meet the requirements of a
short distance to the hotel, and the opportunity to let the day sink away in the
evenings (cf. section 3.2.3). During lunch time, the catering service offers a buffet
in the Kitchen, and participants can eat either in a Lounge equipped with plants
(recommended in autumn) or outside in the courtyard (merely used during spring).
During all day, the participants can have a variety of snacks and hot/cold beverages.

4.2.3

Creative Spaces

The creative spaces at Mobiliar Forum Thun comprise four rooms, namely the Plenary Space, a Soft-Prototyping room and a Wood Workshop, as well as a Media Lab.
These rooms are described in the following, highlighting their intended use, their
furniture and appearance, as well as provided tools and materials.

4.2. External Ideation Space at Castle Thun
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Figure 4.3: The Plenary Space at Mobiliar Forum Thun.

Plenary Space
The plenary space (cf. Figure 4.3) is the largest of all rooms, and provides the
workshop participants with a central meeting point for their presentations, feedback
sessions and discussion rounds. It is also the place where the moderator introduces
new methods, reflects the workshop progress, and finally ends the workshop. It is
connected to the kitchen and the soft-prototyping room.
On one wall, there is a small Stage for ‘analogue’ presentations, and an audio/video terminal connected to two beamers for ‘digital’ presentations. Along the
second wall, there are cupboards with a 12 m long whiteboard surface, storing various equipment and material, and providing on the same time space for scribbles,
ideas, and information. The third wall gives a free view to the Bernese Alps, while
the fourth wall is either simply white or covered with brown-paper for some tasks.
The plenary space is equipped with four so-called Brick-Walls. They are movable,
have a whiteboard on one side and some kind of storage racks on the other side,
and are mostly used as Team Spaces. Beside these walls, there are four movable
High-Tables. Moreover, there are about 30 colourful Foam Cubes which provide
seating but also get used for prototyping. Finally, there is one so-called Prototyping
Cube, a movable whiteboard cabinet, containing various ideation/prototyping tools
and materials.
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Figure 4.4: The Soft-Prototyping Space at Mobiliar Forum Thun.

Soft-Prototyping Room
The soft-prototyping room (cf. Figure 4.4) is located next to the plenary space
and media lab, and shall enable the participants to get their ideas visual, tangible,
physical, and graspable. Here, they can pick and choose from a smorgasbord of
different tools and materials, and build what they thought of, talked about, and
came up with. The room interior shall inspire them.
As learned during the prototyping workshops (cf. section 3.2.2), the tools and
materials need to be as visual and easily accessible as possible for the participants,
and the space should not look ‘perfect’. Furthermore, and due to monument protection reasons, nothing may be attached directly to the several hundred years old
ceiling, or to the walls, which are decorated with frescos. Thus, light and power
outlets are provided via a crossbeam above the two workbenches in the middle of
the room. Along two walls, several movable storage racks provide abundance of material in transparent boxes, and power tools on an open rack. These storage racks
are especially designed and manufactured for this soft-prototyping space and have
the required ‘not-perfect’-look. Moreover, and in front of the windows, there are a
commercial sewing machine, a Styrofoam cutter, and a spray booth with a vapour
extraction system.
The provided material is categorised into voluminous, flat, and linear material.
Additionally, there are wrought materials and semi-finished products. In total, there
are hundreds of materials available.

4.2. External Ideation Space at Castle Thun
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Figure 4.5: The Media Lab at Mobiliar Forum Thun.

Wood Workshop
The wood workshop is located on the second floor, in the entablature under the
roof of the building. It aims at facilitating higher-resolution prototyping with more
endurable materials compared to the soft-prototyping.
Beside a movable die cart with hundreds of hand tools and several power tools
such as a router or pad saw, the wood workshop is equipped with a band saw machine, a milling cutter/pillar drilling machine, a circular saw bench, and a capacious
wood storage. Under the roof, a chips and dust extraction system keeps the air
fresh. As most workshop participants have never before worked with such machines,
a trained carpenter supervises them during the workshop.
Media Lab
The media lab is the smallest of all rooms, located next to the soft-prototyping
room. It aims at facilitating product-user-interactions such as acting outs, as well
as the documentation of such workshop sessions.
One wall is covered by a wall cupboard with a whiteboard surface, and another
wall carries a large screen. Moreover, the room is equipped either with some lounge
chairs (cf. Figure 4.5), or with a photo studio (a photo camera, spotlights and some
background motives). In either case, a working station with image editing software
is connected with a photo printer. Additionally, CAD-modelling can be used to
draw prototype/product components, for cutting them on a laser-cutter.
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4.3

4.3. Workshop Concept

Workshop Concept

The workshop concept1 is described from the participants’ point of view, i.e. the
implemented and applied concepts are explained when they ‘appear’ — in the suggested order, as the moderators are able to adjust the workshop concept to the
evolving status quo of the workshop progress, and the participants’ needs.

4.3.1

Preparation

Prior to the workshop, the companies’ sponsors — in most cases the SMEs’ CEOs
— and the moderator need to enable convincing workshop results by managing
expectations and creating mutual understanding and trust. Although the aim of
conducting the workshops is rather similar among the companies — to increase the
innovation capability of the organisation — the concrete goal and scope of the workshops is company-specific. Thus, sponsor and moderator have to work out whether
conducting a workshop at Mobiliar Forum Thun is suitable for the company’s situation and goal(s), and whether the participation requirements are fulfilled (e.g. is
there the willingness to scrutinise the companies’ status quo and to act upon that?).
With an idea of the following workshop progress and its potential outcomes,
i.e. new product ideas, new methods and skills, as well as a motivated team (cf.
section 3.2.2, page 58), it is possible to estimate the workshop’s potential impact
on the SME’s innovation capability. Moreover, and of strategic importance to the
company, is the workshop topic called ‘Design Challenge’ as the ideation journey’s
origin. Preparation of ‘Homework’ in terms of data gathering can ease the workshop
progress.
As the participants develop all results during the workshop, their staffing should
ensure heterogeneity in terms of represented functions, prior experiences, age, etc.
In some cases, an external guest such as an expert in the field, a client, an artist
etc. can be a source of inspiration or act as reference point during the workshop.
Moreover, the sponsor’s attendance is prerequisite during the whole workshop, as
he/she is expected to have the budget and implementation competences afterwards.
All of these issues get discussed in a briefing several weeks prior to the workshop at
the company’s site.
1. While an earlier version of the workshop concept is already published (Heck J, Steinert M,
Meboldt M (2015) Conceptualizing Ideation Workshops for SMEs, Procedia CIRP 36 (2015),
pp. 248–253.), the following description is a later — more elaborate — version of the workshop
concept. Nevertheless, the key elements are still the same.

4.3. Workshop Concept

4.3.2
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Pre-Phase: Setting the Stage & Warm-up

This is the first time that all participants come together. To make them comfortable
in the group, they informally meet at the Castle Thun’s restaurant for having a
welcome coffee and getting to know each other.
To officially start the workshop, an introduction of all involved parties is required (cf. section 3.2.2). This introduction takes place in the Mongolian yurt (cf.
Figure 4.2) where the participants and the moderator have a seat. This yurt, with
its uncomfortable chairs and its easily dismountable structure, symbolises that the
workshop will encourage/force the participants to get out of their comfort zone, and
that they should not halt too long at one place, but should be rather flexible and
agile while moving forward.
• A representative of the funding body Swiss Mobiliar Cooperative Company
starts with a welcome address and a short introduction on why Mobiliar is
engaging in such an external innovation initiative (cf. chapter 1).
• Moreover, the moderator welcomes the participants and defines his/her role as
facilitating, guiding, encouraging, and that the participants have the ownership
of their ideas, and that they are thus responsible for getting there.
• The scientific supervisor explains that data is collected during the workshop
progress in order to identify means and measures on how to manage these
workshops even more effectively and efficiently (this is relevant for the studies
in chapter 5).
• Finally, the participants introduce themselves, highlighting why they take part,
how they want to contribute, and what they expect from the workshop. Simple
name-tags support the communication between the participants who meet for
the first time.
Next, the participants go to the plenary space (cf. section 4.2.3), where they
get an introduction to the required mindset Free your mind and be open like a
parachute and explanation of some underlying concepts such as user-centred design
and iterative learning (cf. section 2.4) which are embedded in practical case study
presentations. Before the participants make a walkabout through the creative spaces
(cf. section 4.2.3), they are introduced to the three phases of the Workshop Concept
(cf. Figure 4.6) which aim at
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Figure 4.6: The 3 Phases of the Workshop Concept (drawing by Baumgartner): Phase 1 (red):
Starting with a Design Challenge, via the Exploration of User Needs to a Synthesis in a User Story.
Phase 2 (blue): Starting with Ideation, via several Prototyping Iterations to the Final Presentation.
Phase 3 (green): Creating a Vision and deducing a Roadmap (next Steps).

1. Identifying the ‘right’ Questions by focussing on user needs and putting them at centre stage, i.e. enabling a shared understanding of the design
challenge, and facilitating a goal-oriented working. This may also include
scrutinising the status quo/conventions.
2. Identifying promising Solutions to these needs with an iterative learning
process, i.e. generating new hypotheses and ideas, prototyping and testing in
feedback sessions.
3. Getting Things done by preparing the implementation of these solutions
with a plan of the next steps, and calling attention to challenges and changes
in the organisation. A tangible product vision as workshop outcome facilitates
defining priorities.
Each of the following tasks in the three phases comprises an iteration (cycle) of
a Working (W) and a Presentation, Feedback & Discussion (PFD) session. While the
working sessions are performed either individually or in small teams, the presentationfeedback-discussion sessions are conducted in plenum.

4.3. Workshop Concept

4.3.3
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Phase 1: Identifying the ‘right’ Questions

The first phase aims at identifying the ‘right’ questions, based on the broad knowledge of the multi-disciplinary group of participants. Thus, the participants analyse the company’s environment, select promising stakeholders and create personas,
identify their needs and pains, and finally re-frame the initial workshop challenge.
Environment Analysis
As the company operates in a dynamic environment, boundary conditions may
change over time. The first step is to map a future state of the company’s environment with a time horizon of 2–5 years, depending on the formulated design
challenge. Thus, the participants are asked to collect as many Trends & Signals as
possible in the dimensions of ‘Technology & Science, Clients & Customers, Competitors, Partners & Suppliers, the Socio-economic Environment, and Politics’. This
collection is called the Environment-Map. As not all of these trends and signals
are equally important for the company’s future, the participants are asked to individually identify the most important Trends, Chances & Risks. Clusters emerge
(cf. Figure 4.7) based on the wisdom of the crowd. These clusters are the basis for
an Interpretation of how to operate as a company in the future environment. The
interpretations of several small groups result in a shared definition of Idea Selection
Criteria which will facilitate the ideation and prototyping process later on.

Figure 4.7: The Environment-Map with important Trends, Chances & Risks.
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Stakeholder Mapping
Following the environment map and the user-centred approach (cf. section 2.4.1),
an overview of stakeholders (similar to the environment map) is necessary to head
the forthcoming development in promising directions. A clustering and selection of
three to five stakeholders is then the starting point for the persona creation.
Persona Creation
So far, the participants worked individually or in duos. However, for the exploration of the selected stakeholders, they form — depending on the group size (9–
16 participants) — small teams of three to five participants, one team for each persona to be developed. In a first session, each team collects and/or defines some
basic information regarding its specific persona, such as a name, demographics &
character traits, aversions & preferences, hobbies, visions, wishes, needs & pains,
and fixates these on e.g. brown paper (cf. Figure 4.8). As this task aims at letting
teams create empathy with their personas, one person out of each team presents
the respective persona from the persona’s point of view, i.e. “Hi, I’m Jean, and...”,
on stage. The other participants in the plenum may comment on each persona
introduction, ask the ‘personas’ questions, and facilitate their improvement.

Figure 4.8: Personas created during Ideation Workshops at MFT.
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In a second session and based on the feedback, the teams can refine and improve
appearance, completeness, coherence, and depth of their persona. Ideally, a team
gains so much empathy with its persona that the persona becomes an additional
‘team member’.
Identifying Needs & Pains
In order to identify needs and pains of their personas, the teams put themselves into
the personas’ place and simulate the customer/user journey. They aim at experiencing disadvantages, problems and potential workarounds of the current product/
service, and to identify unsatisfied user needs and pains. In order to validate their
findings, the teams present in plenum either the drawing of a customer journey or
act out the situation on stage.
Formulating the ‘User Story’
In order to direct the ideation sessions in the second workshop phase, the teams
distil their insights regarding the personas’ needs and formulate a single structured
sentence, the so-called User Story (cf. Figure 4.9).
Re-framing the Challenge
As questions facilitate ideation sessions better than statements, the teams eventually
re-formulate their user stories to a ‘how to solve this issue’ question. Thus, the initial
design challenge is re-framed by breaking down user needs in several questions. They
are the result of the first workshop phase.

Figure 4.9: User Stories in Theory & Practice

.
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Figure 4.10: Warm-Up Challenge before an Ideation Session with its Results.

4.3.4

Phase 2: Identifying promising Solutions

The second phase aims at identifying promising solutions, based on the creativity of the participants, and directed by the explicitly formulated user story/reframed challenge. As there are uncountable solutions, the solution space shall be
explored/discovered as broadly as possible in a Divergent Mode, and promising solutions shall be identified by prototyping, testing, and improvement in a Convergent
Mode (cf. section 2.4.1). During this phase, the teams alternate between both divergent and convergent modes. They ideate, build prototypes, and test their interim
results in presentations throughout the day. Due to other participants’ input, the
feedback-sessions might become turning points in the development process of their
ideas. Eventually, this phase ends with the final presentations of all teams, in which
they present their cases in consistent stories.
Ideation
To convey the participants an impression of working in a divergent mode, this phase
begins with a short warm-up challenge highlighting the domino effect of ideation
in teams. Breathing fresh air, the participants, while under time pressure, have to
sequentially draw as many apples as possible under the condition that none of the
apples is alike (cf. Figure 4.10).
Based on a reflection about ideation in general, the participants begin their
persona-specific ideation session with individual brain-writing, and brainstorming
in their teams. At this stage, they are asked to just produce, not to discuss or
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Figure 4.11: The Ideation Process (left) and the whole Workshop Process (right).

Figure 4.12: Producing ‘Autumn Foliage’ during an Ideation Session.

evaluate their ideas. Later, they combine and cluster their insights, and eventually
evaluate and pre-select their idea clusters (cf. Figure 4.11). Additionally, several
other ideation methods/techniques are applied, such as the classical 6-3-5 method,
or the participants produce Autumn Foliage (cf. Figure 4.12) in a brainstorm session
while walking in a circle to background music.
While incorporating the feedback of others, promising clusters are developed
further by visualisation, e.g. collaborative sketching. Depending on the teams’
pace/performance, they get introduced to concepts such as ‘powers of ten’, ‘thinking
in analogies’ or ‘inverting the question’.
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Prototyping
The transition from ideation to prototyping is free floating in these workshops. As
already first scribbles and visualisations support the communication about various
ideas, prototyping also improves the understanding of the problem, and inspires
new ideas. Moreover, comparing several prototypes may ground decisions better,
and facilitates deducing the next steps. Thus, prototyping is the main activity
during the working sessions in this phase.
For simple single function prototypes, the teams can use paper, card board, and
glue guns among various other materials in the soft-prototyping room (cf. section
4.2.3 & Figure 4.13). When the ideas are more concrete and require more advanced
prototypes, the teams can also use various hard-prototyping materials and machines
in the wood workshop (cf. section 4.2.3).
If the teams are lacking information, they can use iPads for searching the internet.
If they need input from other people, they are encouraged to meet some locals at the
city centre of Thun, to give experts a call, or just to interview some of the tourists
at Castle Hill.
In case of service developments, the teams can validate their hypotheses with a
Wizard of Oz prototype, and invite also participants from other teams to take part
in their acting outs during presentation-feedback-discussion sessions. Furthermore,
the development of new business models can be facilitated with visualisations.

Figure 4.13: A Prototyping Session in the Soft-Prototyping Room.
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Before the participants switch to a convergent mode for testing and idea improvement, they are once again encouraged to seize the feedback-discussion sessions as
an opportunity to learn. Moreover, these sessions should be kept reasonable short.
Thus, on the one hand, the feedback itself needs to be precise and valuable for the
presenting team, and on the other hand, the presentations need to be easy-to-follow.
Introduction of Feedback Roles
In order to keep the feedback-discussion sessions short, precise and valuable feedback
is required from several perspectives, especially the users’/personas’ point of view.
Thus, giving feedback is structured by several roles (cf. Figure 4.14), facilitating
the feedback-giving person to argue from a specific point of view. These roles are
embodied with tangible symbols: The user’s perspective is symbolised with goggles,
a red heart encourages to bring in positive aspects of the presentation, and a hard
hat allows to build on prior feedback and to constructively develop the ideas further.
Moreover, as receiving (critical) feedback is not easy, these roles support the
feedback-receiving team to distinguish between the feedback itself and the feedbackgiving person. To encourage the presenting team to just listen to the feedback, to
accept and to learn from it, and to avoid lengthy justifications during the discussion
session, the team members holds tape in their hands as a symbol to not talk but
listen. Additionally, taking notes facilitates feedback reflection later on.

(a) User Perspective

(b) Positive Aspects

Figure 4.14: Feedback Roles: Goggles, Heart, Hard Hat.

(c) Constructive Ideas
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Introduction of Pitching
In order to put the product ideas in a nutshell, to prepare for the final presentation,
and to avoid lengthy discussions with enquiry calls due to missing information in
the presentation, the participants get introduced to pitching. During the prototyping sessions, service ideas emerge around product ideas, and new business models
become necessary around new/changing services. Thus, the participants need to embed their ideas in a context, focus simultaneously on the user needs, and highlight
the key features of their ideas, in order to tell a coherent and consistent story.
Final Presentation
At the end of this phase, the teams shall have a fine grasp of their personas’ needs
and products’ properties that satisfy these needs. Furthermore, they shall be able
to make their points in a convincing way. Thus, they are encouraged to prepare a
final presentation/pitch/play on stage (cf. Figure 4.15). It shall address the ‘why,
how, and what’ (Sinek 2009) of their vision, and therefore highlight the persona’s
need in a specific situation, the application of the developed solution, and the resulting benefits from the persona’s point of view. With these stories at hand, the
participants can feel confident at having identified promising solutions.

Figure 4.15: A Final Presentation on Stage.
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Phase 3: Getting Things Done

In reference to the proverb ‘an idea is only as good as its implementation’, the third
phase aims at preparing the company for the forthcoming organisational changes by
deducing the next steps for implementing the generated results. Thus, the teams
need on the one hand to envision what they aim to achieve during the next year (e.g.
filing a patent, presenting the product on a trade fair, or launching it on market),
and on the other hand, to deduce the next steps for the company to get there.
Creating the Vision
In order to support envisioning the within-a-year achievements, these might be related to the product or to the team, the participants write newspaper articles on
iPads. In a manipulated title page template called 30 Minutes (cf. Figure 4.16) —
in the style of a well-known Swiss newspaper — they formulate a catchy heading
and short lead text, supplemented with a picture of e.g. their prototype. To create
even more commitment in the team, the newspaper articles are time-stamped with
the date of the workshop in the following year.

(a) Vision regarding the Product

Figure 4.16: ‘30 Minutes’ Newspaper Articles.

(b) Vision regarding the Team Work
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Deducing the Next Steps
The participants do not only develop new product ideas together but — due to their
close collaboration — also a good understanding of their individual mindsets and
roles within the company. Thus, they gain a good overview of the entire product
development process. This overview and the commitment to the vision make it
relatively easy to deduce the next steps for implementing the new ideas.
Workshop Reflection & Feedback
Beside the direct workshop outcome for the company (new product ideas and next
steps), the workshop process might also have triggered some food for thought. To
make these thought-provoking impulses visible and to foster them, a final workshop
reflection shall make them explicit by addressing:
• What can I take home for me?
What skills did I learn, which experiences did I make?
• What can I take home for the company?
(e.g. new methods, product ideas, the next steps)
• What can I give to the workshop team to think about (positive/negative)?
After 2.5 days, the participants have the opportunity to document all interim
results with the provided iPads (they can download all files later on) and to collect
the prototypes for taking home. Together with the workshop experience, these
prototypes might facilitate to convince colleagues at home of conducting the next
steps, and getting things done.

4.4

Summary

This chapter is based on the results and requirements described in the previous
chapter, and outlines the operational implementation of Mobiliar Forum Thun. With
this external ideation space and the complementing workshop concept, Swiss SMEs
have the opportunity to increase their innovation capability. However, running these
ideation workshops raises further questions which are pertinent to the goal and scope
of this dissertation (cf. section 1.1): How to manage ideation workshops with (Swiss)
SMEs? This question is explored in the following chapter.

Chapter 5
Managing Ideation Workshops
“Design knowledge resides in processes, in the tactics and strategies
of designing (Cross 2006). Hence, a major area of design research is
methodology: ‘the study of the processes of design, and the development and application of techniques which aid the designer’ (Cross 2006)”
(Uflacker et al. 2011).
Based on the description of the Mobiliar Forum Thun with its prescriptive workshop concept, the question how to effectively and efficiently manage the ideation
workshops with the participating Swiss SMEs arises. As the matching of experts
and SMEs can be considered as random (the experts are assigned to time slots, and
the SMEs select slots without knowing the experts), and furthermore the provided
external ideation space can be considered as invariant (the gradually evolving space
is at least for each ideation workshop predefined and fix), the studies described in
this chapter focus on the remaining ‘variable’, the workshop concept with its operational application — the moderation, and address the third research question of the
thesis:
How to manage ideation workshops with (Swiss) SMEs?
As outlined above, the workshop concept is based on the ideas of iterations and
user-centred design. To recap, an iteration is defined as the cycle of a Working (W)
session and a Presentation, Feedback & Discussion (PFD) session during the workshop progress. Usually, at least a dozen iterations are performed during a workshop
at MFT. Moreover, the user-centred design approach is implemented with the persona tool (cf. section 2.4.1). Thus, the research question can be subdivided into the
following actionable sub-questions:
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• How to provoke iterations in ideation workshops?
• How to measure the performance in ideation workshops?
• Which characteristics of iterations occur in ideation workshops?
• How to use personas in ideation workshops?

Discussion proceeds in five sections. Firstly, an explorative study investigates
how iterations can be provoked in ideation workshops. Secondly, a performance
reflection guideline is validated as an iteration-based performance measurement tool.
Thirdly, several characteristics of iterations are distinguished and their different
functions during the workshop progress are proven. Fourthly, the application of
personas as tool for a user-centred design approach is investigated. Finally, the
chapter is summarised and the need for a long-term impact study is highlighted.

5.1

Provoking Iterations

This study1 investigates how to provoke iterations in ideation workshops. With
an explorative and descriptive approach, three directions for further research are
derived.

5.1.1

Research Design

The descriptive approach applies analogue observations during ideation workshops
and feedback of participants directly after these workshops. The data sample comprises eight ideation workshops (cf. Tables 1.1 & 5.1). They are guided by one or two
moderators (cf. section 4.1) according to (an early version of) the workshop concept
(cf. section 4.3), and are conducted at Mobiliar Forum Thun (cf. section 4.2) in
autumn 2014. Each of the workshops deals with its specific workshop topic (cf.
Table 5.1) and lasts 2.5 days, except for one workshop (2 days).
Data collection
Data is collected during and after the workshops: During the workshops, a time log
and observations according to the AEIOU-framework (Martin & Hanington 2012)
1. This study is previously published in: Heck J, Steinert M, Meboldt M (2015) Provoking Iterations in Ideation Workshops — an explorative Study, Proceedings of the 20th International
Conference on Engineering Design (ICED15), Vol. 11: Human Behaviour in Design, Design
Education; Milan, Italy, 27.–30.07.2015, pp. 133–142.
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Table 5.1: Number of Participants (#P) and the Design Challenges (Workshop Topics) of the
Study Sample (cf. Heck et al. 2015b).

#P
12
8

Design Challenge (Workshop Topic)
For which clients and with which value proposition is [consortium name]
successful in 2020?
Shit happens — mobile toilet systems

16

Individualising chimneys

14

Re-thinking office lightning

14

How can our machines reduce long change over time and incorrect handling?

12

Mobile excitement 5.0

18

What else is energy?

14

What does our new [machine name] look like?

are noted, as well as the PFD-sessions recorded. After the workshops, the participants’ feedback regarding their personal experiences and key learnings is recorded.

Data analysis
The workshop observations are the basis for the data analysis. A standardised coding scheme allows to capture the evolving workshop progress (cf. Table 5.2). Per
definition, each iteration starts with a working (W) session and ends with a presentation, feedback, and discussion (PFD) session, each of which might be supported
by applying several feedback roles (cf. section 4.3.4). Based on the time log, the
number of iterations (#I) was tracked, as well as their mean duration (I_M). Going
into more detail, the workshop-specific mean working duration (W_M) and PFD
mean duration (PFD_M) was calculated. Together with the number of participants
(#P), these variables are correlated below. The oral given feedback at the workshop
end is transcribed and/or summarised.

5.1.2

Results

The results of this explorative study are presented in three steps. Firstly, the iteration deviation among workshops is depicted. Secondly, the link between iteration
deviation and feedback role application is investigated in two exemplary workshops.
And finally, the workshop-related feedback of the participants directly after the
workshop is summarised.
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Table 5.2: Coding Scheme of Activities for the Workshop Progress (cf. Heck et al. 2015b).
Activity

Description

Working (W)

Participants work alone or in teams on specific tasks (the task
assignment by the moderator is included), generate or collect ideas,
build prototypes, or prepare presentations related to the in-situ
topic/question.

Presentation,
Feedback,
Discussion
(PFD)

Participants present their ideas/findings/solutions alone or in teams,
and get feedback from other participants (this feedback might also
be structured with the outlined feedback roles) which might result in
a discussion.

Break

Time explicitly allocated for a break by the workshop moderator,
e.g. a lunch break or a coffee break in the morning. Not included are
individual breaks by participants.

Input lecture

Input about specific methods, process phenomena etc. by the
moderator for all participants.

Warmup exercise/challenge

Short topic-unrelated exercises, e.g. to get the participants started
in the morning or after the lunch break.

Organisational
issues

Smoothing the workshop progress (such as opening and closing on
each day), harmonising different needs of participants, etc. — topic
unrelated.

Iteration deviation among workshops
The iterations varied among — and considerably during — the workshops. While
the number of iterations deviated between 12 and 15 (mean: 13.25; sd: 1.20) among
the workshops, the iteration duration deviated between 16 min. and 260 min., respectively. This latter peak was a prototyping session with a lot of testing and idea
refinements.
Table 5.3 summarises the correlations of the iteration measures. The number of
participants (#P) does not significantly correlate with the iteration-related measures. However, a suitable group size comprises between 12 and 16 participants.
Regarding the highly significant and strongly positive correlations of the iteration
mean duration (I_M) with the mean durations of working (W_M) and presentation,
feedback and discussion (PFD_M), the values are not surprising as I_M consists
of both measures beside the ‘noise’ of breaks, input lectures etc. (cf. Table 5.2).
Furthermore, the number of iterations (#I) strongly negatively correlates with the
mean PFD duration (PFD_M) and even significantly with also the mean working
duration (W_M) and the mean iteration duration (I_M). These measures are also
directly influence-able by the workshop moderator.
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Table 5.3: Pearson Correlations of #P, #I, I_M, W_M, & PFD_M
(* significant at p<.05; ** at p<0.01; 2-tailed; cf. Heck et al. 2015b).
#P
#P

#I

I_M

W_M

PFD_M

Mean

(SD)

13.50

(2.78)

13.25

(1.20)

1:09:05

(37:40)

38:16

(29:09)

27:46

(14:32)

1

#I

–.487

1

I_M

.670

–.823*

W_M

.634

–.803*

.944**

PFD_M

.478

–.699

.865**

1
1
.684

1

Figure 5.1: Feedback Roles and Iteration Duration (cf. Heck et al. 2015b).

Iteration deviation and feedback role application in two workshops
In order to explore what drives the number of iterations, two workshops with the
minimal/maximal number of observed iterations (12/15 iterations, respectively) are
selected. Both workshops were staffed with 14 participants, and both companies
operate in the machine manufacturing industry and had chosen a workshop topic
regarding their current machines.
While company A ended phase one already after three iterations, company B
spent six iterations on ‘identifying the right questions’. The feedback roles were
then applied during four PFD sessions in phase two of each workshop. Moreover,
company A used the feedback roles already in the fourth iteration whereas company
B had them the first time in iteration number nine (cf. Figure 5.1).
The PFD sessions with feedback roles were longer than without applying them.
Moreover, the PFD sessions of company A were on average longer than of company
B, irrespective of applying feedback roles or not. Furthermore, the working sessions
of company A were longer. In total, company A spent over 10 hours on working,
whereas company B worked two hours less. Contrary, company B applied feedback
roles for 5 hours, whereas company A did this one hour less (cf. Table 5.4).
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Table 5.4: Duration of W & PFD Sessions in Workshops A & B (cf. Heck et al. 2015b).
Iteration sessions

Company A
M (SD)

Company B
M (SD)

Working

50:55 (29:01)

32:44 (15:59)

Presentation, Feedback, Discussion without roles

30:22 (13:47)

27:49 (18:04)

Presentation, Feedback, Discussion with roles

36:00 (12:01)

35:30 (6:32)

Participants’ feedback directly after the two workshops
The summarised workshop feedback below reflects the participants’ working style
during both workshops.
Company A’s participants learned about their clients and colleagues and gained
new perspectives; they perceived their time well-spent and will see what happens
with the workshop outcome; they are impressed by the concreteness and amount of
ideas they generated; they are satisfied with the workshop outcome even though the
ideas are not radically new; prototyping is perceived as necessary to be creative; the
workshop concept is good and inspiring, however, an efficient working was hindered
by the repeated prototyping sessions; even though the workshop concept enables
creativity one should not overly emphasise this; and conducting a workshop could
be repeated from time to time. The workshop sponsor mentioned:
“...if you are participating in a meeting or a workshop it is ideal to have
less problems afterwards than beforehand. [...] Here, we are taking home
three additional tasks — and we should think about our PDP, how we get
all this through the funnel, now with three additional projects — that is
what we have to solve. Personally, it was enriching, I have experienced
a good atmosphere and the willingness to cooperate. However, that is
the same at other machine manufacturers — that is simply the kind of
people working in such companies. [...] I’m fighting against myself for
getting older and mulish — once again I feel confirmed in my opinion that
part-time working is not ideal for a machine manufacturer, neither home
office, and in Germany I have no sympathy for the employee inventions
act [ArbnErfG] because no single man can solve engineering problems.
It’s not possible. One has to communicate and that’s not possible if some
are at home or only work for two days — that’s how a machine manufacturer works if he really wants to succeed...” — COO of company A
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Contrarily, company B’s participants were impressed by the concrete results of
their fast prototyping, having not worked like that before; the ‘crazy ideas’ and the
workshop experience were most important of these days; they learned about the
interesting persona concept, and prototyped sequentially and in parallel; and they
appreciated to speak that openly. The workshop sponsor stated:
“I’ll take home a great team, I’m really proud of you. All of you did a
superb job, and it was truly inspiring.” — CEO of company B

5.1.3

Discussion

The discussion covers on the one hand the relationship between workshop progress
and workshop-related feedback, and on the other hand approaches to reduce the
iteration duration.
Workshop progress and workshop-related feedback
Companies A and B give considerably different feedback. Company A’s participants
are more critical and put the workshop concept and especially the prototyping into
question. Interestingly, they spent a lot of time with exactly prototyping. Moreover,
the COO framed the workshop outcome as additional workload (‘additional tasks’)
for the company. Company B’s participants are more positive, enjoyed ideating
(‘crazy ideas’) and perceived it as a chance to speak openly. Also the CEO’s statement was positive and very short. However, for a purposeful workshop performance
improvement, the participants’ qualitative feedback is on its own not sufficient. As
Skogstad et al. (2009) already indicate, a quantitative performance measure is necessary to distinguish the workshops’ performance explicitly.
The different workshop progresses of companies A and B indicate a link between
the number of provoked iterations and the positivity of their workshop-related feedback. More iterations gave company B’s participants more chances to give and
receive feedback, and thus, to test ideas and reveal unknown unknowns regarding
promising solutions at a higher frequency. In order to test whether a high-performing
workshop progress depends solely on the amount of iterations, or whether their quality, i.e. their different characteristics, are more important, a quantitative description
of the workshop progress is needed.
Another eye-catching difference between both workshops is the number of iterations in phase one (company A had three iterations vs. six iterations by company B).
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Thus, company A’s participants might have had less concrete ideas about the user
needs, and hence, their feedback (during the workshop and at its end) was less precise. The lengthy feedback by the COO also mirrors the general mode of operation.
Company A’s participants spent more time on working (W) than on testing and
feedback (PFD), compared to the rather evenly distributed time of company B (cf.
Table 5.4). Especially in workshop phase one, it might be helpful to provoke iterations, as this provides the chance to receive more feedback and thus, to reveal more
unknown unknowns regarding un-surfaced user needs. Thus, more research is needed
to elucidate the persona use during the workshops, especially when identifying the
right questions (phase one).

Approaches to reduce the iteration duration
During the PFD sessions, not all participants can speak simultaneously, each of them
needs to wait until he/she can give feedback. This waiting time can be reduced by
letting teams present at different places at the same time. Furthermore, one could
leveraged the effect by splitting the plenum in more but smaller teams, so that three
teams (if twelve participants) or four teams (with 16+ participants) present at the
same time. Applying the feedback roles might compensate the smaller team size as
feedback could be provided from distinct and relevant perspectives.
Moreover, the quality of the presentations could be improved (and their duration
shortened) by teaching the participants how to concisely pitch an idea, i.e. to focus
on the ‘why, how, and what’ (cf. Sinek 2009). This would also prevent enquiry calls
during discussions. Furthermore, participants can be encouraged to utilize tangible
prototypes as communication-supporting means during their presentations as early
as possible.
In case of a reduced PFD duration, the resulting spare time needs to be allocated: On the one hand, the iteration frequency can be increased, resulting in more
working (and PFD) sessions and providing more chances for discovering unknown
unknowns. On the other hand, the iteration frequency can be held constant or be
decreased, resulting in longer working sessions — if necessary for an increased workshop performance. Dow et al. (2010)’s finding that parallel prototyping generates
better designs than serial prototyping leads in this direction. However, the participating SMEs do not need to ideate very many ideas but rather identify the most
promising ones for further development.

5.2. Iteration-based Performance Measurement
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Conclusion

This study elucidates how to provoke iterations in ideation workshops. With an explorative and descriptive approach, three directions for further research are derived:
• Quantitative measures are needed to assess the workshop performance, and
to test whether the sole number of iterations is correlated with workshop performance (addressed in section 5.2).
• If a high number of iterations is not pivotal to a high workshop performance,
the iterations characteristics need to be investigated further (cf. section 5.3).
• As the workshop concept incorporates a user-centred design approach, the use
of the persona method needs to be more elucidated (cf. section 5.4).
As the results indicate that conducting more iterations leads to more PFD sessions with more chances to surface unknown unknowns, and in turn leads to better
workshop performance, the approaches for how to reduce the iteration duration
should be applied during these further studies.

5.2

Iteration-based Performance Measurement

This study2 establishes quantitative measures for the workshop performance, and
falsifies that the number of iterations is significantly correlated with this workshop
performance. With an empirical and comparative approach, suitable measures are
identified and the role of iterations is clarified.

5.2.1

Research Design

As independent variable, two approaches are compared to assess the workshop performance based on iterations. On the one hand and in reference to the E2-Model
(cf. section 2.3.1), an iteratively developed Performance Reflection Guideline (cf.
Table 5.5) is proposed for the evaluation of each workshop iteration, and in sum,
for the whole workshop progress. On the other hand, traditional statement coding of expert interviews is applied to capture the experts’ in-situ evaluation of the
workshop performance. The baseline interview questions are shown in Table 5.6.
2. This study is previously published in: Heck J, Rittiner F, Steinert M, Meboldt M (2016)
Iteration-based Performance Measurement in the Fuzzy Front End of PDPs, Procedia CIRP
50 (2016), pp. 14–19.
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As dependent variable, the participants’ feedback regarding the workshop is captured with a quantitative online-questionnaire. The items regarding the workshop
performance are shown in Table 5.7, whereas the complete questionnaire can be
found in Table A.3.
The data sample comprises fourteen ideation workshops (cf. Table 1.1). Each
workshop was guided by one of the moderators (cf. section 4.1) according to the
workshop concept (cf. section 4.3), and was conducted at Mobiliar Forum Thun (cf.
section 4.2) during spring or autumn 2015. They lasted 2.5 days.

Table 5.5: Guideline Questions for the Performance Reflection (cf. Heck et al. 2016a).
Dimension

Question to reflect on

Scale

Input

What was input and starting point of this iteration?

free speech

Activity

What did the participants actually do and
how would you characterise it?

free speech

Output

What is the concrete output of the iteration, and is
there anything unexpected about it?

free speech

Performance
rating

How do you evaluate the performance of the iteration?
Effectiveness: off target to overmatch target
Efficiency: time wasted to very fast

–3 –2 –1 0 1 2 3
–3 –2 –1 0 1 2 3

Goal

What is the goal for the next iteration?

free speech

Table 5.6: Baseline Questions for the Expert Interviews (cf. Heck et al. 2016a).
Dimension

Question to reflect on

Scale

Process

How is the process evolving?

free speech

Results

How useful are the (interim–) results?

free speech

Table 5.7: Questions for Participants’ Workshop Performance Evaluation (cf. Heck et al. 2016a).
Dimension

Items

Scale

Process

The workshop duration was reasonable.

123456

Results

The workshop goals were clear and plausible.

123456

The workshop methodology fits its goals.

123456

You could develop concrete solutions for your challenges.

123456
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93

Table 5.8: Examples for the Statement Coding (cf. Heck et al. 2016a).
Dimension

Score

Representative coded statement

Result

0

What they achieved was obvious to most of them, so
they cannot see an added value.

1

Now, they have four directions for further working...
but it is still not so graspable for them.

2

Presented the personas authentically from the
personas’ point of view, that’s astounding.

3

That worked extremely well, I’m really impressed by
the ideas’ quality... perfect.

0

We might have worked with other methodological
approaches, I’m not satisfied.

1

The teams did, what they were already really good at
— they stayed in their comfort zone.

2

Everybody discovered something new.

3

It’s amazing what’s going on, they are completely in
a fever... working with the prototypes.

Process

Data collection
Before data collection, the experts (moderators) conducted a pre-test of the interview
protocols, and supported the iterative development of the reflection guideline.
For data collection, the experts established informed consent and permitted recordings of their iteration evaluations. Throughout the workshop progress, the experts evaluated the iterations after each PFD session, while the participants were
already in the working session of the next iteration. During the seven workshops in
spring 2015, the experts applied the baseline questions. During the seven workshops
in autumn 2015, the experts applied the reflection guideline. In total, 175 interviews were conducted, whereas it might happen that the experts had to evaluate
more than one iteration at once if they had no time during the preceding iterations.
Data analysis
The interviews with the baseline protocol were transcribed and analysed by two
independent coders. They placed emphasis on identifying relevant statements for
a meaningful scoring of Results and the Process, applying a Likert-scale from 0
(no progress) to 3 (vast progress). The analysis was conducted with the transcripts,
however, the translated quotes in Table 5.8 are edited for an easy comprehension. For
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each workshop, the iteration evaluations are summarised in the means ‘R’ for Result
and ‘p’ for process. Both numbers contribute equally to the overall performance
vector Rp.
The interviews with the performance reflection guideline directly provide the
numbers for Effectiveness and efficiency on the scale from –3 to +3 for all evaluated
iterations. In reference to Rp, the overall performance vector Ee equally weights the
means of the evaluated iterations regarding Effectiveness ‘E’ and efficiency ‘e’.
The participants’ workshop performance evaluation is calculated in the same
way. The weighted vector Wv equally weights the dimensions Process efficiency
(item 1) and Result effectiveness (items 2–4) for each workshop.

5.2.2

Results

The results of this comparative study are presented in three steps. Firstly, the performance of single iterations and the complete workshop progress is visualised based
on the reflection guideline. Secondly, the relationship between participants’ evaluation (Wv) and both, the moderators’ coded evaluation (Rp) and their direct ratings
(Ee), is calculated. Finally, the role of iterations for the performance measurement
is outlined.
Performance visualisation of iterations and workshop progress
In reference to the E2-Model (cf. section 2.3.1) with the dimensions of efficiency
and Effectiveness, the iteration evaluations are plotted in a diagram, depicting an
Evaluation Cloud for each workshop, whereas each data point corresponds to an
iteration evaluation (cf. Figure 5.2, left). The more effective and efficient an iteration
is, the more is the data point in the upper right corner.
As a workshop is composed of a sequence of iterations, the input of an iteration
is more or less the output of its predecessor. Moreover, the data points in the
evaluation can be interpreted as vectors and hence form, if linked together, the
Performance Path of a workshop (cf. Figure 5.2, right). While a performance path
always starts in the coordinates’ origin, its end point corresponds to the moderator’s
overall evaluation in terms of Effectiveness ‘E’ and efficiency ‘e’.
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Figure 5.2: Exemplarily the Evaluation Clouds (left) with corresponding Performance Paths
(right) of three Workshops (depicted in green, blue, red) in autumn 2015 (cf. Heck et al. 2016a).

Relationship of overall workshop performance measures
The Pearson correlations of the three performance measures (cf. Table 5.9) reveal a
significant and strongly positive correlation between the participants’ performance
evaluation Wv and the moderators’ coded statements Rp, r=.77, p<.05. Moreover,
Wv is also significantly and even stronger positively correlated with the moderators’
direct ratings Ee, r=.87, p<.05. As the data for Rp was collected in spring, and the
data for Ee in autumn, the correlation between Ee and Rp cannot be computed.
The regressions for both correlations are depicted in Figure 5.3.
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Table 5.9: Pearson Correlations of Wv, Rp, Ee & #I;
(* significant at p<.05; 2-tailed; cf. Heck et al. 2016a).

Wv
Wv

Rp

Ee

#I

1

Rp

.767*

1

Ee

.871*

–––

#I

.293

.562

1
.626

1

Mean

(SD)

5.12

(.13)

1.95

(.41)

.22

(.27)

15.21

(2.16)

Figure 5.3: Regression of Participants’ Evaluation with the Experts’ coded Statements
(left, Workshops in spring 2015) and their direct Ratings (right, Workshops in autumn 2015),
(cf. Heck et al. 2016a).

Number of Iterations and Workshop Performance
Table 5.9 also depicts the Pearson correlations between the three performance measures Wv, Rp, Ee, and the number of iterations #I. Even though all of these correlations are (strongly) positive (r=.29; r=.56; r=.63), none of them is significant at
p<.05.

5.2.3

Discussion

It is a non-trivial task to measure knowledge change (Kok 2000)3 , but applying the
performance reflection guideline supports and requires the production of explicit
knowledge. The moderators based their evaluations on the participants’ presentations in the PFD sessions of each iteration. Thus, the moderators could put their
3. according to O’Donnell & Duffy (2002)
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in-situ evaluations in facts and figures, while the participants had to accumulate
their gut feeling about the workshop progress. And while the moderators could
have an overview of the workshop performance ratings already during the workshop
progress (they actually did not!), the participants did not have such a measure.
However, in the end both perspectives correlate significantly.
Moreover, the study highlights the role of iterations for the performance measurement by pointing out two things. First, provoking iterations and consciously
reflecting about their effectiveness & efficiency enables to track the workshops’ progress and to put its performance in facts and figures even during its progress, i.e.
in-situ. Second, as there is no significant correlation between the number of iterations and each of the three performance measures, provoking iterations simply for
its own sake is not productive.

5.2.4

Conclusion

This study validates quantitative measures for the workshop performance, and falsifies that the sole number of iterations is significantly correlated with this workshop
performance. By triangulating two approaches of process performance evaluations
with a third perspective, the performance reflection guideline is identified as powerful tool for quantifying the process performance in-situ. Moreover, it turns out that
provoking iterations is necessary for an in-situ performance measurement, but on its
own not sufficient for creating a high-performing process. Thus, the characteristics
of iterations need to be investigated further.

5.3

Characteristics of Iterations

The objective of this study4 is to shed more light on iteration characteristics in
ideation workshops. With an empirical and quantitative research approach, a quantified iteration framework is developed, and crucial iteration patterns are identified.
These iteration patterns allow to effectively and efficiently manage ideation workshops.

4. This study is previously published in: Heck J, Rittiner F, Steinert M, Meboldt M (2016) Quantifying Characteristics of Iterations in the Fuzzy Front End of Product Development Processes,
Proceedings of Norddesign 2016, Part 1, pp. 430–439.
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Research design

As the ideation workshops are moderated by experts, they overview the whole workshop process and can in-situ characterise each workshop iteration in reference to
Wynn (2007)’s iteration characteristic framework (cf. section 2.3.2). The framework is embedded into the performance reflection guideline (cf. Table 5.5) so that
for each iteration both, its performance and its characteristic, can be gathered.
Furthermore, notes and timestamps are taken based on workshop observations.
The data sample comprises eight ideation workshops (cf. Table 1.1). The workshops were guided by one moderator (cf. section 4.1) according to the workshop
concept (cf. section 4.3), and were conducted at Mobiliar Forum Thun (cf. section 4.2) during autumn 2015. Each of the workshops lasted 2.5 days.
Data collection
The expert interviews with the workshop moderators were structured according to
the performance reflection guideline. The interviews were conducted and recorded
throughout the workshops directly after each iteration, while the participants were
already in the working session of the next iteration. Of the in total 122 observed
iterations, 107 iterations were characterised, and it occurred that the moderators
had to evaluate more than one iteration at a time, if they had no time during the
preceding interview.
Data analysis
The data analysis is processed in two steps. First, the performance ratings and
iteration characteristics are directly extracted from the recordings if they are stated
clearly, or the characteristics are coded if the moderators only narratively described
how they characterise an iteration (e.g. “divergent thinking” and “ideation” form the
new characteristic category ‘ideation’). Together with the extracted timestamps and
the noted observations, a new framework of iterations characteristics emerges.
Second, the scope is expanded from single iterations to iteration sequences.
Based on the concept of divergence and convergence (e.g. Liu et al. 2003), and
in reference to Mussgnug et al. (2015)’s ‘breathe in, breathe out’, the iteration characteristics are coded as follows: According to divergence, Exploration and Ideation
are coded with ‘breathe in’ (+1). ‘Breathe out’ (−1) is associated with the characteristics of Convergence and Consolidation. The remaining characteristics Rework,
Refinement, and Negotiation are coded with ‘holding breath’ (±0).

5.3. Characteristics of Iterations

5.3.2

99

Results

The results are presented in two sections. First, a detailed framework of iteration
characteristics is established, providing links to applied methods, materials, tools,
and a description of the emerging team dynamics. Furthermore, quantifications of
the characteristics are provided in Figure 5.4. Second, based on the coded iteration characteristics, three patterns of iteration sequences are linked to the overall
workshop performance.
Framework of quantified Iteration Characteristics
Each of the emerged iteration characteristic is described in the following. Furthermore, Figure 5.4 provides a quantitative description of all iteration characteristics.
Exploration: In workshop phase one, the participants explore the ‘problem space’
regarding the design challenge. With the help of an environment map, they investigate relevant markets, technology driven challenges, legal circumstances,
and potential customers. Analysing and interpreting this map supports a
stakeholder mapping, as well as the identification of their most relevant stakeholders/users. A sub-sequent persona creation and need-finding activities are
supported by ad hoc interviews and market research.
In the second workshop phase, the participants prototype promising solutions
with different materials and explore the ‘solution space’ to learn more about
the pros and cons of their solutions. As participants are often surprised about
the problem complexity during phase one, they appreciate learning about their
solutions later on. During prototyping sessions, some of them get in a ‘flow’.
Ideation: The participants are eager to begin thinking-out-of-the-box and discovering the ‘solution space’. Based on the result of phase one — a clear and mostly
re-framed problem statement — they begin idea-ting [i.e. idea generating] on
how to tackle/overcome this problem. Classical methods such as brainstorming and brain-writing, but also location-specific such as ‘brain walks’ around
the castle, foster their creativity and divergent thinking. They record their
ideas and solution concepts as key words and scribbles on post-its.
Refinement: If important requirements of larger activities such as need-finding or
prototyping are met, especially the second iterations of these activities can
be characterised by refinement, to further improve/modify the interim results.

100

5.3. Characteristics of Iterations

Figure 5.4: Quantified Iteration Characteristics (cf. Heck et al. 2016b). Exploration occurs
most often, Ideation occurs only in phase two, and Rework is observed rather seldom. However,
rework is highly effective, even though it is not efficient.

Based on the participants’ ambition to produce better and better results, refinement typically occurs during the first and second workshop phase, when
problem and solution space are explored, and interim results are optimised
(e.g. soft-prototypes are improved with heavier materials).
Rework: In contrast to refinement, rework is necessary if the results of the former
iteration do not meet the requirements. This occurs, if e.g. user needs were
not understood properly to re-frame the problem statement (phase one), or
prototypes do not work as expected (during phase two). While the starting of
rework iterations is often frustrating, the results are mostly very satisfying.
Negotiation: During the workshop progress, questions such as “what are we doing
here?” or “what to do next?” may arise (phase one/two), or how to set priorities in reference to project plans and next steps (phase three). Negotiation
iterations are not intended to be so, but rather become so as such questions
arise. However, reflective and open discussions about the status quo, desirable
goals, and next steps lead to mutual understanding and a valuable process.
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Convergence: This iteration characteristic can occur in all phases, mostly at the
end of a workshop phase. Typical situations are the re-framing of the problem
statement (phase one), preparing of the final presentation (phase two), or
planning of the next steps (phase three). Participants perceive the completion
of a workshop phase as especially satisfying, so that the moderators try to end
the working days with such a convergent iteration.
Consolidation: If participants decide in phase three what ‘to take home’ and therefore review their most valuable interim results, consolidation iterations occur.
In reference to their vision of what to achieve within the next year (fixated
in the ‘30 Minutes’ newspaper article), they have a sufficient base for defining
the company’s next steps, e.g. by setting up a new project. Furthermore, they
can reflect upon their experience and learnings, and how to transfer their new
knowledge to their colleagues who were not part of the workshop team.
Divergent and convergent periods
Based on the ‘breathing’ coding scheme (cf. section 5.3.1), the variable ‘Breath’
accumulates the breathing evaluations of the iterations. For instance, Exploration
and Ideation increase the breath, whereas Convergence and Consolidation decrease
it. Figure 5.5 depicts the breath over the workshop progress (which corresponds
to the accumulated iteration durations). The line-colour represents the accumulated effectiveness (green: best third, blue: middle category, red: lowest performing
workshops).

Figure 5.5: Coded Breath over Workshop Progress (cf. Heck et al. 2016b).
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Table 5.10: Correlation of Progress, Breath and accumulated Effectiveness (Eff.), classified by
Performance (low/medium/high) (** significant at p<.01; 2-tailed; cf. Heck et al. 2016b).

Progress
Breath
Eff.

Low-perf. WSs (red)

Medium-perf. WSs (blue)

High-perf. WSs (green)

Progress

Progress

Progress

Breath

Eff.

1
.284
–.506**

Breath

Eff.

1
1
–.018

.758**
1

.807**

Breath

Eff.

1
1
.505**

.443**
1

.821**

1
.414**

1

Furthermore, the Pearson correlations of workshop progress (Progress), the breath
(Breath), and the accumulated effectiveness (Eff.) are calculated and classified
according to the workshops’ overall performance (cf. Table 5.10). For the lowperforming workshops (cf. Table 5.10, left), progress and breath are not significantly
correlated, as well as accumulated effectiveness and breath. However, there is a negative and strongly significant correlation between workshop progress and accumulated effectiveness. For the medium-performing workshops (cf. Table 5.10, centre),
the correlations between progress, breath and accumulated effectiveness are all high
and strongly significant. Finally, the high-performing workshops (cf. Table 5.10,
right), have a high and strongly significant correlation between progress and accumulated effectiveness, but only medium and strongly significant correlations between
progress and breath, as well as breath and accumulated effectiveness.

5.3.3

Discussion

According to Figure 5.5, the low-performing workshops (red) do almost not breathe.
The medium-performing workshops (blue) have a breathing process that starts relatively late, and then breathes ‘too much’. Contrarily, the high-performing workshops
(green) have a process that breathes in deeply at the beginning, breathes throughout
the workshop, and breathes out at the workshop end (when the participants ‘nail
down their results’).
According to Table 5.10, breath is strongly significant correlated with positive
workshop effectiveness. However, ‘breathing in’ is not the only crucial activity during
the ideation workshops. In fact, it is important to breathe in at the beginning,
breathe during the process, and breathe out at the end of an ideation workshop to
nail down the results.

5.4. Using Personas in Ideation Workshops
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Conclusion

This study elucidates the characteristics of iterations in ideation workshops. With
an empirical research approach, qualitative and quantitative data was collected, a
quantified iteration framework developed, and crucial iteration sequences, i.e. iteration patterns, identified. Both findings are beneficial for the moderation of ideation
workshops.

5.4

Using Personas in Ideation Workshops

As the ideation workshops are based on the user-centred design concept, this study5
elucidates the use of the persona method. In particular, the question of effectiveness
and efficiency (i.e. performance) of the assumption-based persona use is of relevance
in time constrained ideation workshops, as for example data-driven personas require
one to two weeks to be developed (Pruitt & Adlin 2006).

5.4.1

Research design

With an empirical approach, both qualitative and quantitative data is captured in
order to achieve three goals: first, to outline in detail the persona development
process, second, to track the persona application during the workshop progress,
and third, to learn about the method’s utility by capturing both, the participants’
persona and workshop performance evaluation.
The data sample comprises 20 ideation workshops (cf. Table 1.1), which are
guided by one moderator (cf. section 4.1) at Mobiliar Forum Thun (cf. section 4.2)
according to the workshop concept (cf. section 4.3) during spring and autumn 2015.
Each of the workshops lasted 2.5 days.
Data collection
First, the participants’ persona raising activities are observed and noted with timestamps, pictures are taken and their PFD sessions are video-recorded during workshop phase one, so that the raising of in total 81 personas could be observed. Second,
the final presentations at the end of workshop phase two were video-recorded, to
capture whether the personas survived during the workshop progress. Third, the
5. This study is previously published in: Rittiner F, Heck J, Meboldt M, Steinert M (2016) Using
Personas in Ideation Workshops, Proceedings of the fourth International Conference on Design
Creativity (4th ICDC), Atlanta, GA.
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participants’ final reflections at the end of the workshop were recorded, as well
as the participants’ online-questionnaire (cf. Tables 5.7 & A.3) answers collected
(121 responses from 18 workshops).
Data analysis
Based on the noted observations with included time stamps, the number of iterations to raise the personas is counted (Raising# = 1,2,3...), as well as the duration
measured to raise them (RaisingD. = hh:mm:ss). Based on the video-recorded final
presentations, each persona survival was captured and coded as follows: A persona
survived if she was part of a role-play or if the developed solution explicitly addressed the persona’s needs. As during each workshop several personas were raised
and only some survived (in total 31/81), the workshops’ individual survival rate is
calculated and captured in (Survival = [0–1]). The recordings of the participants’
final reflections are transcribed and statements regarding the persona methodology
or user-centricity in general are extracted, and coded as follows: (Refl. = 3 ‘only
positive’; 2 ‘positive & negative’; 1 ‘only negative’; _ ‘no reference’). In order to
asses the relationship between workshop performance and persona usage, the performance is calculated based on the participants’ questionnaire responses according
to the scheme in Table 5.7 (Perf. = [0–6]).

5.4.2

Results

The results are presented in two parts. First, the traditional persona life cycle by
Pruitt & Adlin (2006) is presented along the three phases of the workshop concept.
Second, the influence of the persona methodology on the workshop performance is
highlighted.
Raising Personas for ‘Identifying the right Questions’
Family Planning. Based on the environment map, the participants draw and
cluster/analyse a stakeholder map to identify relevant stakeholders for further investigation, which takes usually about 43 min. in one or two iterations (mean 1.25).
This point of origin is evaluated positively throughout by the participants, as the
following reflection statements show: “the user perspective, that you empathise with
the person and develop solutions that really benefit this person” (participant WS E)
or “what I have learned here is that the requirements are personified through the
personas” (participant WS A).
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Conception & Gestation. The participants use mostly brown-paper to develop
three to five personas at the same time, cf. ‘Freddy’ as an example persona (cf.
Figure 5.6 (a)). In the following iterations, the participants analyse the personas’
needs and pains, and finally summarise their findings in a short user story. Following the iterative approach, the participants’ teams present their interim results and
get feedback by the other teams after each working session. This takes on average 3:21 hours in three to five iterations (mean 3.60) for the persona development,
comprising the persona creation, potential refinements, the need-finding, and the
formulation of the user story (cf. Figure 5.7). The participants reflect this period
with mixed statements. A positive statement was: “The personas made an impression on many participants. On me too. Why? Because those were our own personas.
I have been in touch with personas several times in the past. However, I have always been introduced to personas that someone else developed. From a present-day
perspective, I must say that it was difficult to empathise with those personas. Therefore, it never made sense to me. But [in this workshop] it started to make sense.
I have seen how to develop them and to empathise with them. And this is great.
And this is what I take home” (Participant WS E). However, negatively connoted
statements were e.g. “We invested a lot of time into the persona definition. There
is certainly more behind it, but I could not understand it. We invested a lot of time
and yes, eventually we focused on the persona, but we could have done that faster”
(Participant WS A). Noteworthy, the teams in workshop A spent only 2:27 hours in
this phase, significantly less time than average.

(a) at the end of conception

(b) during ideation

Figure 5.6: The Life Cycle of ‘Freddy’.

(c) in the final presentation
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Figure 5.7: #Iterations & mean Iteration Duration for Raising Personas in Ideation Workshops.

Using Personas for ‘Identifying promising Solutions’
Birth & Maturation. In Pruitt & Adlin (2006)’s life cycle, this phase serves the
transition from the persona creating team to the persona using team. However, as
the participants do not only create the personas but also use them, this transition is
skipped in the workshops. Nevertheless, in some workshops, the team composition
was changed for the following workshop phase. The iterative approach however
assures that all participants are introduced and familiar to all personas.
Adulthood. During this phase, the personas guide the workshop process with
their needs and pains, i.e. ideation and prototyping sessions. Figure 5.6 (b) for
instance shows ‘Freddy’ after a first ideation session, and Figure 5.6 (c) shows him
during the final presentation, when a participant dressed and acted as ‘Freddy’ in a
short play to demonstrate the new product/service. Even though the participants
developed personas in all workshops, they used them quite differently. While in
some workshops the personas became ‘active team members’ such as ‘Freddy’, in
others they gradually faded away so that they were not present any more during
the final presentation. In total, only 31 out of the 81 personas survived, which is a
survival rate of 38 %. Even though the survival rate is not significantly correlated
with the workshop performance, it is discussed by the participants during their
reflection. There were participants who appreciated the persona use for identifying
promising solutions, e.g. a participant in workshop A: “we had several characters and
each one had different needs that were relevant for the application” or a participant
in workshop K: “all in all, it was very inspiring. The whole setup with the three
personas that we defined in the beginning. You always had to compare your ideas
with these three guys. Really good.” In other workshops, personas were lost, and
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participants regretted putting so much effort and time in the personas’ development.
They stated: “What I found odd, and I mentioned that before, is the immersion with
the personas, but ignoring later on what actually defines them” (Participant WS F)
or “I wonder whether our evaluations consequently referred to the personas. This
suddenly got lost along the way. It is a pity that we made such a huge effort just to
lose touch with the personas” (Participant WS H).
Reflecting about Personas and ‘Getting Things done’
Lifetime Achievement & Retirement. In the reflection session at the end of
each ideation workshop, the participants assess their persona use and their workshop
results. In eleven of the twenty workshops, the participants considerably reflected
about the persona method. While 78 % of the reflection statements were positively
connoted, 22 % were negatively. Figure 5.8 shows the statement distribution along
the persona life cycle phases. Positive statements regarding the lifetime achievements and retirement are for instance if participants learned about the importance
of user-centricity in product development, expressed in the statement: “What I certainly take home is the persona methodology. I think that this makes easier for us
to look at our work from a different perspective. The perspective of a potential user.
Typically, we just take our own company perspective” (participant WS C). Moreover,
participants experienced that the persona method unfolds its full potential if they
work actively with their personas: “I have been intrigued by what [the personas]
Karsten, Anna, Florence and Eugen achieved due to the fact that they joined us.
Through that I took an entirely new perspective myself. In the beginning, when you
introduced the tool, I would not have expected what this causes” (participant WS
B). In retrospective, the participants realise the persona method’s value, which is
mirrored in the only positive statements about the overall persona use.

Figure 5.8: Relative Amount of coded Statements regarding the five Phases of the Persona Life
Cycle (cf. Rittiner et al. 2016a).

108

5.4. Using Personas in Ideation Workshops

Table 5.11: Pearson Correlations of Reflection (Refl.), Survival, Raising#, RaisingD., and
Performance (Perf.) (* significant at p<.05; 2-tailed; cf. Rittiner et al. 2016a).
Refl.
Refl.

Survival

Raising# RaisingD. Perf.

1

Survival

.138

1

Raising#

.230

.451*

RaisingD.

.171

.424

.487*

Perf.

.138

.280

.477*

1
1
.053

1

Mean

(SD)

2.55

(.69)

.38

(.32)

4.85

(1.04)

4:05:30

(1:11:31)

5.12

(.26)

Influence of Persona Methodology on Workshop Performance
Table 5.11 depicts the Pearson correlations of the coded participants’ reflection
(Refl.), the persona survival rate (Survival), the number of iterations for family
planning and conception (Raising#) as well as the duration for the persona development (RaisingD.), and last but not least the workshop performance (Perf.). As
there was also critical feedback regarding the persona method in ‘good’ workshops,
the participants’ reflection is not significantly correlated with the variables that describe the workshop progress or its performance (cf. Table 5.11, column ‘Refl.’).
Moreover, there is neither a significant correlation between the raising duration and
the persona survival rate (.424), nor the workshop performance (.053). Neither
is the survival rate significantly correlated with the workshop performance (.280).
However, the number of iterations (Raising#) is significantly and positively correlated with the raising duration (.487*), the personas’ survival rate (.451*) and the
workshop performance (.477*).

5.4.3

Discussion

Even though the participants spent only several hours on the development of their
assumption-based personas, there are two persona-related factors that contribute
to a successful workshop. First, the multi-disciplinary staffed participants bring in
a vast variety of experiences and expertise, and can thus ensure the development
of realistic personas. Second, the iterative process with its PFD sessions provides
several chances for ‘reality checks’ and further improvements.
Moreover, the results reveal two rather different persona use patterns: first,
personas as reference point, and second, personas as starting point.
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• If personas are used as reference point, they become active team members
of the workshop teams. These new team members are then able to evaluate
ideas and other promising solutions in reference to their needs and pains.
Such situations were reflected with positively connoted statements in the phase
‘Adulthood’.
• If personas are used as starting point for the ideation sessions, they
support the problem re-framing, but get lost as soon as the participants focus on specific aspects, e.g. technical features, of their promising solutions.
These situations were reflected with negatively connoted statements regarding
‘Adulthood’.
However, dropping personas, i.e. focussing on specific solution aspects, is neither
positive nor negative in general. With both process patterns, promising results and
a high workshop performance can be achieved.

5.4.4

Conclusion

This study elucidates the use of the persona method in ideation workshops. With
an empirical approach, the persona development is outlined, and its influence on
the workshop performance highlighted. Furthermore, it is demonstrated that a
multi-disciplinary team in combination with the iterative workshop approach may
compensate the time constraints in ideation workshops regarding user research for
data-driven personas.

5.5

Summary

This chapter is based on the description of Mobiliar Forum Thun and its prescriptive
workshop concept (cf. chapter 4), and investigates the management of these ideation
workshops. It addresses the third research question of this thesis:
How to manage ideation workshops with (Swiss) SMEs?
With an empirical approach, four studies are conducted, applying both qualitative and quantitative methods.
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1. An explorative study investigates the interplay of working (W) and presentation, feedback, discussion (PFD) sessions and discusses in detail how to provoke iterations in ideation workshops. Furthermore, three crucial topics are
identified for the following studies.
2. The need for workshop performance measures is addressed by establishing the
iteration-based performance reflection guideline. Its validity is proven by comparing its application with two other performance measurement approaches.
Moreover, this study reveals that — despite the iterative approach — the
workshop performance cannot be increased by just increasing the amount of
iterations considering the whole workshop progress. This seems to be determined by other means.
3. The characteristics of iterations are further investigated. This results on the
one hand in a detailed and quantified framework of iteration characteristics
for single iterations, and on the other hand in identifying high-performing
iteration sequences, so-called iteration ‘breathing’ patterns.
4. As the workshops are also based on a user-centred design approach, the use
of personas is investigated in more detail. Beside the identification of two
contrary persona usage patterns, this study reveals that the number of persona
raising iterations is significantly positively correlated with the overall workshop
performance. Thus, although a high iteration frequency is not pivotal over the
whole workshop progress, frequent reality checks are necessary for identifying
the right questions in ideation workshops.
With the prescriptive workshop concept of Mobiliar Forum Thun and the insights
into how to manage these workshops, the third research question of this thesis is
answered. SMEs participating in these ideation workshops are enabled to ideate and
prototype promising products and services.

Chapter 6
Impact of Ideation Workshops
Based on the description of Mobiliar Forum Thun and the studies on how to effectively manage ideation workshops, the questions rise whether the workshops are —
in the long run — useful for SMEs, and what they can expect from participating
in it. Even though answers to these questions will be individual for each company,
they can be grounded on findings and influences of already conducted workshops.
Thus, this chapter addresses the fourth and final research question of this thesis:
What is the impact of ideation workshops on the innovation
capability of (Swiss) SMEs?
Based on an explorative study, empirical and qualitative data from interviews
with CEOs, heads of R&D etc. is utilised to identify four impact dimensions of the
workshops on the companies. These initial findings contribute to a comprehensive
empirical study that applies a mixed-method approach to investigate the impact
of the workshops on the SMEs’ innovation capability. With both qualitative and
quantitative data the basis is laid to discuss how useful the workshops are for SMEs,
and which conditions should be kept in consideration prior, during, and after the
workshop at Mobiliar Forum Thun.
Discussion proceeds in three sections. Firstly, an explorative study investigates
the impact dimensions of ideation workshops. Secondly, a quantitative study investigates the impact of the ideation workshops on the innovation capability of Swiss
SMEs. Finally, the chapter is summarised and the impact of ideation workshops on
the innovation capability of Swiss SMEs is highlighted.
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Exploring the Impact of Ideation Workshops

This study1 explores the impact of ideation workshops within SMEs. With an
empirical and qualitative research approach, four impact dimensions are identified,
and the basis for a quantitative study is laid.

6.1.1

Research Design

As it was rather open at the beginning of the research project what impact can be
generated with a single ideation workshop, this study has a broad scope and captures
as many influences of the workshop, and as many changes within the participating
companies as possible. Thus, the companies first conduct an ideation workshop, and
second, the workshop sponsors provide deep insights into the evolving changes within
the companies in semi-structured interviews about half a year after the workshop.
The data sample comprises seven companies (cf. Table 1.1) which were guided
through an ideation workshop by one of the moderators (cf. section 4.1) according
to an early version of the workshop concept (cf. section 4.3) at Mobiliar Forum
Thun (cf. section 4.2) during autumn 2014.
Data Collection
Over the course of two to eight months after the workshops, the workshop sponsors
were interviewed at the companies’ sites (cf. Table 6.1). All interviewees permitted
audio recordings (except for one interviewee who’s statements were taken in writing).
All interviews applied a semi-structured protocol, covering the company’s recent
product development activities, a reflection about the workshop progress, and the
workshop’s impact on the company.
Data Analysis
The audio recordings are transcribed verbatim and augmented with the notes written down during the interviews. The transcripts comprise in total more than
30’000 words and are analysed independently by two coders. They put more emphasis on identifying relevant themes to the concept of impact dimensions rather
than changes in e.g. daily business. The categories of impact dimensions emerge
from the data and they are intended to represent the interviewees’ statements. Even
1. Heck J, Rittiner F, Steinert M, Meboldt M (2015) Impact Dimensions of Ideation Workshops
on the Innovation Capability of SMEs, Proceedings of CINet, Stockholm, Sweden.
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Table 6.1: Data sample: Companies, Workshops & Interviews (cf. Heck et al. 2015c).
Industry

Workshop topic

Duration
WS / interview

Interviewee
position

ID

Manuf.

Individualising chimneys

2.0days / 60min

CEO

A1

Manuf.

Re-thinking office lightning

2.5days / 43min
10min

CEO
Head of R&D

B1
B2

Manuf.

How can our machines reduce
long change over time and
incorrect handling?

2.5days / 25min

Head of predevelopment

C1

Insurance

Mobile excitement 5.0

2.5days / 32min

Head of
marketing

D1

Energy

What else is energy?

2.5days / 52min

Inno. manager

E1

Manuf.

What does our new [machine
name] look like?

2.5days / 41min

CEO

F1

Manuf.

Mirrored bathroom cabinet 2

2.5days / 68min

CEO

G1

Table 6.2: Resulting Structure of the Workshop Impact in four Dimensions.
Product Ideas

PDP

Organisation

People & Culture

Product Ideas

KPIs

Internal Hierarchy

Teams

Prototyping &
Testing

Supply Chain &
Partners

Feedback &
Communication

Iterations &
Decision-Making

Organisational
Freedom

Mindset

Ideation
Workshops

Physical Space

Skills

Customer & User
Orientation

though the analysis utilised the verbatim transcripts with e.g. broken sentences, the
provided and translated quotations are edited for an easy comprehension. Any further editorial substitutions are enclosed in square brackets.

6.1.2

Results

The analysis reveals four dimensions of workshop impact, i.e. Product Ideas, Product
Development Process, Organisation, as well as People & Culture. Each of these dimensions might be divided in several sub-dimensions (cf. Table 6.2).

114

6.1. Exploring the Impact of Ideation Workshops

Product Ideas
Product Ideas. During the ideation workshops, the participants come up with a
variety of new product ideas and concepts. These ideas are partly developed further,
although not all of them will be introduced to market. A CEO relativises: “We will
develop two of the four product ideas/concepts further” (A1). Beside such concrete
development activities, some concepts are also used for marketing purposes to foster
a certain image of the company. A CEO explains: “The [concept] fascinates all of
us, and we decided to have such a [concept] at the industrial fair... to occupy this
idea... that helps establishing our image” (B1). Moreover, other concepts evolve
more implicitly within the company, and become a dictum among the participating employees. The head of marketing states: “For those who participated in the
workshop, [idea label] became a dictum. Frequently, in discussions, they say ‘that is
exactly [idea label]’ ” (D1).
Product Development Process
Key Performance Indicators. Similar to the findings in section 3.1, the measurement of PDP performance is limited among the analysed SMEs. Those that
apply the stage gate approach, typically track when passing gates. However, this
applies only to manufacturing companies as only these use stage gate models. A
CEO states: “Numbers we have... products developed during the last three years...
percentage on sales, we can calculate the lead time [from the first to the last gate]
of each single product... but it depends on the complexity of the product” (B1).
While a continuous tracking of performance indicators is lacking, the interviewees
rather evaluate the performance with the help of individual and qualitative means
and trust their gut feeling that they now develop faster and with better quality.
Another CEO mentioned: “Due to the relatively long development cycles, we can
currently not quantify [whether the PDP is faster], but I am convinced that we got
faster” (G1).
Prototyping & Testing. Prototyping and testing with various materials are perceived as valuable activities during the ideation workshops, and thus, these experiences get adapted in corporate context. In particular during engineering design,
but also other departments such as manufacturing apply prototyping for e.g. a reconfiguration of production facilities. Two CEOs put it: “When we have a project
meeting or a discussion, then someone, I mean, then I quickly grasp cardboard and
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scissors... and then we have a look. Some time ago, I did more sketches, but today
I do more very fast and simple models” (G1) and “We have the functions — that
were unknown or we didn’t trust in — isolated, and test them individually” (F1).
Iterations & Decision-Making. In reference to the iterations throughout the
workshops, i.e. the provoked switching between working (e.g. prototyping & testing) and presentation-feedback-discussion (PFD) sessions, the participants adapt
the decision-making based on feedback. A CEO describes: “And I believe that it
also got more cost efficient, because we make less mistakes... we have a much better
feeling [for the process], and also for decisions... Last Monday we had a meeting
with a design agency... and I was much more confident to provide feedback ‘no,
that doesn’t work, or that is cool’ as we did prototypes during the workshop. Thus,
I developed a better feeling for the problem” (G1). Especially in the development
department, the iterative process provides a valuable basis for decision-making. A
head of R&D explains: “The project manager provokes these loops, i.e. he trains
four people in this rhythm. And they learn it. Eventually these guys are in the core
teams of other projects, and if their characters are dominant, they will introduce the
rhythm there as well” (B2).
Ideation Workshops. There is one company that simply does ‘copy & paste’ the
entire ideation workshop concept and incorporated it in their product development
process. The company is now conducting ideation workshops on its own in order
to develop even more new products. The CEO explains: We had a one-and-a-half
day [ideation] workshop... and our agents from Italy were really enthusiastic about
it... that has been a new world to them” (G1). Regarding the workshop concept, he
states: “I believe the central point is that you don’t have a meeting where all people
think about something, but that you form several groups who work on something
— whether they build prototypes or discuss in small teams doesn’t matter — one
inspires one another and shares ideas mutually, and then you consciously go apart
[again], that is the point of matter” (G1).
Customer & User Orientation. In reference to the first workshop phase which is
putting the user needs at centre stage, this user and customer orientation is adapted
for increasing the effectiveness of the product development process. Furthermore,
also the PDP efficiency might increase as requirements easier become clear and less
extensive. A head of marketing explains: “We came from a world where you digitise
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paper in terms of printed forms. Goal [of the workshop] was to turn this thinking...
And I believe we did a good job... with the personas we created, we could put ourselves
into their [personas] situation... And what I really like is, to change their thinking
fundamentally, that also people in the engineering department etc. think from the
customers’ perspectives” (D1). This emphasises that ‘having the user in mind’ can
also diffuse in various other departments. A CEO points out that focussing on
single user/customers is important, he says: “The big difference is that they develop
a product for one customer. Then it is clear, you need... and can deliver. If it is
a mass-produced product, you think about... ten criteria, and this array of criteria
prolongs the PDP tremendously” (B1).
Organisation
Internal Structure (Hierarchical). As the multi-disciplinary staffing of the
workshop teams is generally perceived positive for the workshop outcome, there
are companies that will now put more resources into their innovation activities. An
innovation manager explains: “We founded an innovation club... and we meet every
week for half a day. That is Monday morning [so] you have the weekend beforehand, that you are [mentally] not too much in your daily business... and so we allow
ourselves these half days for new innovations. ...A truly inter-disciplinary team.
...and we took care that from all [business] units at least one person joins the team”
(E1).
External Structure (Supply Chain & Partners). The ideation workshops
do not only have influence on the internal structure but also impact on its external
structure, i.e. the companies’ environment. This can be a better collaboration within
the holding structure of the company, as the head of pre-development explains:
“And then, second topic [topic name], as it is engineering related, we identified
in collaboration with [holding] a few possible partners and interviewed them” (C1).
Moreover, also along the supply chain, i.e. with suppliers and customers, effects
are notable. A CEO provides an insight into his market: “What we would like
to try is, to do that increasingly with our customers. Yesterday, I got a request
for a project proposal of the biggest French [industry] manufacturer... I want to
collaborate with them, but we also have certain requirements — that we, with the
PMs [product managers] of this brand, want to conduct a joint workshop. With
them together define personas, that we know exactly what the target customers are,
and also to work with prototypes... and involve them at a very early stage, so that
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we develop the product line together. ...the decision makers, at these design oriented
companies, in the PM are mostly designers... and if they have a partner... who
speaks their language, picks up their ideas, and if we have a good collaboration, then
it could be a great added value” (G1). Furthermore, the companies are encouraged to
partner with other companies, as e.g. a CEO explains: “That is a high-tech disease.
You think, you are in high-tech, we are the specialists and the best who-so-ever in
this area. ...and to broaden the perspective, there we have learned, the teams [from
the new product] are now able to ask for external support. They got design experts...
and also experts for vibration simulation” (F1).
Physical Structure (Space). Based on the positive experiences with creativityinspiring rooms and furniture during the workshops, some companies start facilitating their employees with creativity stimulating work places which may complement
their office work places. An innovation manager describes: “[The room] will be used
as a workshop room. And there are people who use it for working quite frequently...
In the beginning, it has not been used that much, but now the people begin to use
it more and more... especially the ones who participated in the ideation workshop”
(E1). Especially prototyping activities require dedicated space beside traditional office space. A CEO imagines: “It’s an old house... with a beautiful old cockle stove...
even with our international clients — they might like such an old Swiss building...
and then we have to decide how to furnish and set up the rooms, that we can mainly
prototype there” (G1).
Organisational Structure (Freedom). In general, allowing oneself to think outside the box is recognised as important. This freedom for being creative and innovative may appear in different fashions such as spatio-temporal freedom from daily
business which leads, in turn, hopefully to being open-minded and having mental
freedom. A CEO adds: “I think they have one big advantage. That is like a firm
in a firm... where 17 or 18 people, they have also a prototype manufacturing etc.
and they do everything within this small team. The others are integrated within the
big organization” (B1). An innovation manager gives an example regarding a selforganising team: “If they have an idea what they want to change — and all agree
about that — than we do so. And they had the idea... during the morning they
were so productive, and in the afternoon their productivity decreased. Thus, we do
only half a day, are more productive, and we see more often [every week rather than
bi-weekly]. It’s better this way” (E1).
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People & Culture
Teams. As the workshops are staffed with employees from different departments,
the participants can experience an interdisciplinary working atmosphere during the
workshop progress. Even more importantly, the management may observe the fruitful collaboration among the employees who do usually not work that closely together.
Back in the company, the participants can spread their experience into all departments. In the long run, this supports more reliable results, as a head of marketing
states: “There is no 100 % certainty about how the customer will behave in reality,
but we get a plausible assessment, and the more interdisciplinary team assessments
you have, the more reliable the assessment gets” (D1). Moreover, the close collaboration may improve the team performance in projects, and increase the general
collaboration. A CEO observed: “A lot of the people who participated in the workshop... are now in the core team... and they took it to [their] heart. They work also
really good together” (F1).
Skills. After the workshops, a skill diffusion takes place within the company. On
the one hand by ‘teaching’, i.e. if participants directly present their experiences and
learnings to their non-participating colleagues, or on the other hand, the diffusion
occurs indirectly via a close collaboration between the participants and their nonparticipating colleagues. A CEO explains: “[How did staff, that didn’t participate
in the workshop, learn or absorb the working style from the participants?] Via the
workshops... we did a comprehensive presentation to show all key departments what
we did. Second, we conducted own workshops in which people participated who did
not participate at MFT. It is simply good to have enough people from MFT at these
[internal] workshops... who know how its works. It has a certain matter of course
for them” (G1). Furthermore, if the workshop reveals that some skills might be
lacking, these skills can be trained individually. The CEO proceeds: “We have the
goal to train [employee name] from the [product management] in her moderation
skills... that hasn’t happened yet, but I think it will be well-established there” (G1).
Mindset. Beside skills, also the mindset of employees can be influenced with the
help of an ideation workshop. On the one hand directly, if participants change their
mindset during the workshop or after some reflections later on, as a CEO explains:
“The people are talking about it — if someone keeps something in mind — and they
rhapsodise, or talk about it in the breaks etc... I hear again and again some inputs
from the workshop and think that is really really important for us” (B1). On the
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other hand the influences are indirect, if the management recognises a beneficial
mindset during the workshops, and thus encourages the staff to adapt certain ways
of thinking or acting. Another CEO states: “These inter-cultural and cultural aspects
have to be facilitated. By encouraging your staff to ‘just try it’ and by practising it
again and again. I would do it again, at any time. I would like to come again [for
another ideation workshop]” (F1).
Feedback & Communication. As the participants are encouraged during the
ideation workshops to use different feedback roles for providing their feedback from
distinctive perspectives (cf. section 4.3.4), these feedback roles as well as the more
general idea of sharing ideas, are to some extent adapted by the companies. A
CEO says: “What we should actually do is a much faster, more intense, exchange of
ideas... we should do that in the morning, and in the afternoon” (F1). Another CEO
explains: “The structured feedback is relatively demanding in a group with people
who didn’t experience it before. It is much easier [intern] as the most people did
experience it... but with customers or suppliers it is much more complicated” (G1).

6.1.3

Discussion

The interviews reveal a broad impact of ideation workshops on the companies which
can be clustered under the headings of product ideas, product development processes, organisation, and people & culture. These findings correspond to the drivers
of innovativeness by e.g. Laforet & Tann (2006). Moreover, the findings indicate
impact on the companies’ innovation capability. On the one hand, the workshops
foster team learning among the participants, and on the other hand, the top management supports developing innovative products, as expressed in sponsoring and
participating in the ideation workshops. Thus, the impact of these workshops should
be quantified in a further study (cf. section 6.2).

6.1.4

Conclusion

This study explores the impact of ideation workshops at MFT on the participating
companies, and identified the dimensions of product ideas, product development
process, organisation, and people & culture. With an empirical and qualitative
research approach, the findings support the development of a survey to assess the
‘impact of ideation workshops on the innovation capability of SMEs’ in a quantitative
study.
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Impact on Companies’ Innovation Capability

The study reported in this section2 has the objective to measure the impact of
ideation workshops on the innovation capability of Swiss SMEs. The application of a
mixed method approach results in both identifying a positive effect of the workshops
on the SMEs’ innovation capability, and suggestions for workshop improvement.

6.2.1

Research Design

With an empirical mixed method approach, both qualitative and quantitative data
is utilised to build on the results from the other approach respectively. By choosing
a ‘concurrent triangulation design’, both types of data are compared to identify
differences and convergence, as well as combination (Creswell 2009). For integrating
them in this study, the qualitative themes are coded into numbers, which are then
processed with statistical and descriptive methods.
Survey Design (Quantitative). A survey design is selected, allowing for a uniform and structured data set that is then evaluated and compared at the same level.
With the purpose (i) of reaching back in time to the first SMEs participating in
this research project, and (ii) of generalising with inferences from the sample to
the population (cf. Babbie 1990), the survey captures increase/decrease of innovation capability-related dimensions based on the selected CENTRIM framework (cf.
section 2.2.3; Francis 2000, 2005). This allows for a cross-sectional survey design
to compare between samples. In order to enable interviewees to elaborate on their
answers, the survey is self-administered and embedded in personal interviews.
The question design follows the flowchart for instrument design (Cooper &
Schindler 2014). The 18 components of the six dimensions (Direction, Learning,
Culture, Structure & Process, Capability, Decision-Making) within the CENTRIM
framework (Francis 2000) are taken as the investigative questions elements. In order to ease the comparison between the data sets, the questions are closed. As
the objective is to measure the workshop’s impact on the innovation capability dimensions, i.e. an increase/decrease of their elements without comparing the values
(to predefined categories), a 5-point balanced Likert rating scale is chosen. The
Likert scale offers the following options: significantly decreased (coded 1), slightly
2. This section is based on the unpublished work Spieldiener L (2016) Quantifying the Impact
of Ideation Workshops on the Innovative Capabilities of Swiss SMEs, Master-Thesis at ETH
Zurich, supervised by Heck J & Meboldt M.
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decreased (coded 2), neither increased nor decreased (coded 3), slightly increased
(coded 4), significantly increased (coded 5), no answer (automatic coded 6 but excluded from calculations). Even though Jamieson (2004) argues that Likert type
scale item distances cannot be considered as equal, the final scale items applied in
this study are based on the German General Social Survey (cf. Prüfer et al. 2003)
and provide — as part of an official social survey — a certain degree of reliability.
Thus, it allows a concise numerical evaluation with effect size. The measurement
questions are each based on a descriptor statement of the CENTRIM components
(Francis 2000, 2005), whereas their exact formulation carefully considers any biased
wording and leading questioning, as well as ensures applying a shared vocabulary.
Earlier versions of the survey have been tested with the workshop moderators
(as they are experts in the field, cf. section 4.1) and some workshop participants (in
spring 2016, so that they did not affect the study sample). Iterative refinements of
the questions have led to the final question design (cf. Table A.2).

Interview Guide (Qualitative). In order to increase the richness of the data
when a discussion unfolds between interviewer and interviewee, the qualitative interviews follow a semi-structured guideline, comprising two parts.
Firstly, six open questions aim at (i) identifying the motivation for the workshop
participation, (ii) guiding the interviewee into the workshop perception (mindset),
(iii) revealing the key workshop take-aways (output), (iv) elucidating the implementation efforts and challenges/hurdles at home (results), also referring to the impact
dimensions revealed in the pre-study (cf. section 6.1), (v) validating the workshop
impact (survey validation), and finally (vi) evaluating the workshops usefulness (effectiveness & expectations). For the exact questions, cf. Table A.1.
Secondly and closely related to the quantitative survey, the interviewees are
encouraged to explain the background for their survey answers. This allows on the
one hand to collect more context on the survey answers, and on the other hand to
validate the survey questions and the interviewees’ understanding of them.

Sample. The data sample comprises 16 companies (cf. Table 1.1) which were
guided through an ideation workshop by one of the moderators (cf. section 4.1)
according to an early version of the workshop concept (cf. section 4.3) at Mobiliar
Forum Thun (cf. section 4) between autumn 2014 and autumn 2015.
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Data Collection
The interviews have been conducted in Summer 2016, so that the measured longterm impact refers to a time span of about 1–1.5 years. They started with an introduction and overview (cf. section A.1), followed by the qualitative open questions
(taking about 10–30 min.). Before starting the quantitative survey, a short introduction was given (cf. section A.1.2), defining ‘innovation’, providing an overview
of the six dimensions and explicitly stating that a direct and indirect change due to
the workshop shall be measured and not the influence of any other factor.
Audio recordings have been made during the interviews (with the interviewees’
agreement) to capture the open answers and discussions, while the survey answers
have been recorded with iPads on the ‘Qualtrics’ platform. The questions have been
read out loudly to assure that the interviewees have sufficient time for each answer.
Moreover, they have been encouraged to further elaborate on the matter.
Data Analysis
The triangulation for the mixed method approach implies conducting two separate
analyses. The first part focuses on the quantitative survey data, coded with Qualtrics and processed with Excel and SPSS, leading to the general workshop impact
(Company Scores) and the different dimensions of innovation capability (Dimension
Scores). The second part focuses on the qualitative interview data, the transcription
and coding in NVivo with a binary quantification process. From that, both quantitative data and coded qualitative data are processed in the mixed analysis using
SPSS (Link to Qualitative Data). Additionally, the workshop feedback resulting
directly from the coding in NVivo is discussed briefly (Workshop Feedback).
Quantitative Analysis. The Company Score is the mean of all 18 items of the
survey, whereas the ‘no answer’ answers are excluded (in 3.1 % of all answers). The
Mean Company Score is the mean of the 16 Company Scores. In order to test the
company score distribution for normality, a Kolmogorov-Smirnov test is conducted. If the company scores are approximately normally distributed, calculating the
Z-Score allows to determine the probability that companies will be impacted by
participating in an ideation workshop (Field 2009).
The Dimension Scores are calculated just as the company score, only taking the
dimension-relevant items into account. On the lowest level, the Item Scores are
calculated, considering also the number of given answers ‘>3’ (cf. Table 6.4).
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Mixed Analysis. The qualitative data analysis is based on the transcribed intelligent verbatim audio recordings (irrelevant filler words are excluded and minor
linguistic corrections are done), to capture the essence of the interviewees’ statements (Bogdan & Biklen 2003; McLellan et al. 2003).
For the content analysis, NVivo is applied to assign nodes to interview statements
(Wong 2008) which are then allocated to different hierarchical levels. To avoid biased
coding, this analysis follows the principles of grounded theory (Glaser et al. 2006).
A second independent coder validated the emerging framework, cf. Table 6.3.
Quantifying the qualitative data is performed by converting the qualitative interview statements into binary coding (Driscoll et al. 2007), allowing to explore
potential correlations between both data sets by calculating the bivariate correlations in the mixed analysis (Field 2009).
Table 6.3: Emerging Data Structure, cf. Spieldiener (2016).
Motivation

Goal Setting

Implementation

Crisis
Process
Culture & Team
Product & Service

Fuzzy
Non-Fuzzy

Ideas (Products & Services)
Product Development Process
Champion
Team & Culture
Internal (Space & Processes)
External (Partners & Others)

Difficulties

Workshop Feedback

Impact on Innovativeness

Daily Business & Pipeline
Size & Structure
Feasibility of Ideas
Cultural Change

Positive
Negative
Improvements

Positive
None
Can’t Say

Correlation analysis applies the Pearson’s product moment correlation as a parametric measure for the correlation between the variables and the Company Scores.
For instance, Sullivan & Artino (2013) argue that “parametric tests not only can be
used with ordinal data, such as data from Likert scales, but also parametric tests
are generally more robust than nonparametric tests. That is, parametric tests tend
to give ‘the right answer’ even when statistical assumptions—such as a normal distribution of data—are violated, even to an extreme degree.” Moreover, one of the
variables may be categorical, i.e. with only two values, which is in line with the
binary coding (Field 2009).
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Results

The results are presented in four sections. Firstly, the company scores show that
the ideation workshops have an impact on the companies’ innovation capability.
Secondly, the dimension scores reveal which of the six dimensions are affected most.
Thirdly, links to the qualitative data enable identifying factors that influence the
workshop impact. And finally, the companies’ feedback allows determining areas of
improvement for forthcoming workshops.

Company Scores
Figure 6.1 depicts the overall score distribution. The mean of these scores is 3.54,
with a standard deviation of .36 and a range of 1.47. The 95 % confidence interval
has a lower bound of 3.35 and an upper bound of 3.74. In order to test the sample
for normality, a Kolmogorov-Smirnov test is performed. The company score, D(16)
= 0.11, p>.05, is significantly normally distributed.
In order to predict the outcome and impact of further workshops with other
companies, the z-score is calculated. As a score of 3 corresponds to ‘neither increased
nor decreased’, i.e. no change/impact, the probability of a score higher than 3 implies
a positive influence of the workshop on the company’s innovation capability. With
a z-score of −1.51, the probability that a company achieves a score of 3 or
higher is 93 %. This finding leads to the overall thesis, that participating in a
2.5 days ideation workshop has a positive effect on the SMEs’ innovation capability.

Figure 6.1: Overall Score Distribution.
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Table 6.4: Dimension & Item Scores; mean(sd) #Answers>3 (cf. Spieldiener 2016).
Direction

Learning

Culture

Structure
& Process

Capability

DecisionMaking

Dim.

3.60(.76)

3.50(.89)

3.60(.74)

3.46(.91)

3.52(.74)

3.52(.95)

Item1

3.44(.51) 7

3.81(.83)3 9

3.31(.79)

4

3.69(.95) 8

3.50(.73) 6

3.36(1.01) 5

Item2

3.67(.91) 8

3.47(.96) 5

3.88(.81)4 10

3.40(.96) 4

3.56(.63) 8

3.67(.91) 8

Item3

3.69(.79) 8

3.20(.89) 2

3.63(.50) 10

3.64(1.06) 7

3.50(.89) 6

–––

Item4

–––

–––

–––

3.13(.34)5 2

–––

–––

Dimension Scores
Table 6.4 shows the workshop impact on a dimension and item level. As highlighted
on the dimension level, Direction and Culture are affected most, even though the
variance between the dimensions is relatively small (mean 3.53, sd .05).
On the item level, the variance between the scores is higher. Most affected
by the workshop are the ‘openness in communication’ in the dimension of culture
(mean 3.88, with 10/16 companies reporting some increase), and the ‘inclusion of
multiple perspectives’ in the dimension of learning (mean 3.81, with 9/16 companies
reporting some increase).
Moreover, the dimension Structure & Process with a mean of 3.46 is least affected. This dimension comprises three items that measure a change in the PDP
(speed, effectiveness, efficiency) as well as an item regarding incentives for good ideas
(Q13). This item has the lowest score among all items, as most of the companies do
not even have an incentive system which could be influenced. If this item is removed
from the calculation, the dimension score raises to 3.58, and would thus be ranked
as the second highest dimension score. Furthermore, it is also worth mentioning
that half of the companies report an increased PDP speed, and four of them stated
the increase is significant.
Link to Qualitative Data
In order to enrich the insights of this study, the quantitative data is linked with
coded answers from qualitative interview questions. In a first step, the significant
correlations are presented, whereas in a second step, a comparison between the five
highest and lowest scoring companies is based on a descriptive analysis.
3. Q4: Inclusion of multiple perspectives
4. Q8: Openness in communication
5. Q13: Incentives for good ideas
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Significant Correlations. During the quantitative analysis, five factors emerge
that correlate significantly with the company score (cf. Table 6.5). These factors
are: Mindset, Crisis, Ideas, Feasibility of Ideas, and Impact.
Table 6.5: Correlations and Link to Qualitative Data;
Pearson r; *significant at p<.05; **significant at p<.01; (N) (cf. Spieldiener 2016).

Company Score

Mindset

Crisis

Ideas

Feasibility

Impact

.658** (16)

.589* (16)

.658** (16)

–.602* (16)

.695** (14)

• Mindset describes a positive change in mindset of the participants when they
are returning to the company after the workshop. Company 6 (Score: 4.36)
states: “There was a much more open discussion. The discussions weren’t ‘I’m
right, you’re wrong’ any more, but rather they were ‘that is you’re solution, this
is my solution’ and then the solutions were questioned afterwards and not just
shoved away as nonsense which won’t work anyway.” and company 12 (Score:
3.78) explains: “The workshop helped the employees realise that a change in
mindset is necessary to develop something so new for us”.
Beside these open mindsets, a closed mindset before participating in the workshop may inhibit its effectiveness, as the statement by company 11 (Score:
2.89) indicates: “No, I don’t want to develop any products, the workshop only
made me realise that the product which I wanted to develop is not feasible
because the supplier has to make his product better first.”
• Crisis refers to a serious economic situation of the company beforehand. The
workshop enables the employees to work towards a goal and a better working
climate, as the statement by company 13 (Score: 4.36) shows: “Then the time
we could spend together, people were tired but they were only talking about the
project. It was away from the constant discussion, we have a failing organisation in a downward spiral, you could really feel that they wanted to change
something and they believed in the case. And it came over very authentically.”
• Ideas relates to implemented (or currently implementing) ideas from the workshop into products. While some companies are currently developing new
products, other companies have already launched new products on the market.
However, due to the relatively short and varying time span between workshop
and impact interview, not every company had time to develop new products.
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• Feasibility describes difficulties in implementing workshop ideas. While financial limitations are mentioned most, also strategical or technical issues have
an influence. Company 7 (Score: 3.83) states: “Exactly, it was technically
too complex. [...] The other one was also complex, a development which we
couldn’t do alone but we are doing some concept studies with partner firms.”
• Impact describes a perceived positive influence of the workshop on the innovativeness of the company. This is a validation and control question, as
the survey is designed to measure exactly the workshop’s impact on the company’s innovation capability. 14/16 companies answered this question, in the
other two cases it was either too early for an answer, or too late. However,
the answers correlate very strongly and significantly with the company score
(r = .695∗∗ ; cf. Table 6.5).
Descriptive Comparison. During the qualitative analysis, the coded statements
from the 5 companies with the highest scores, and the 5 companies with the lowest
scores are compared. However, as shown in Table 6.6, none of the compared similarities and differences (categories) correlate significantly with the company score.
Table 6.6: Correlations and Link to Qualitative Data: Pearson r; p; (N); cf. Spieldiener (2016).

Company Score

Daily Business

Champion Role

Goal Setting

Company Size

–.364, p=.166 (16)

.552, p=.156 (8)

–.387, p=.155 (15)

–.493, p=.052 (16)

• Daily Business refers to the issues with keeping learnings from the workshop
alive, when the employees return to their daily routine. Often, responsibilities
and problems have a very high priority in daily business and thus, hinder the
implementation of new learnings. As Company 9 (Score: 3.17) put it: “Then
you come back home (after the workshop) and there’s a problem with a client
in the Czech Republic, there’s no time then to think about innovation, you have
to make sure that you get your product working again.”
Closely related to these hurdles is a full ‘innovation pipeline’ that many companies have before they participate in the workshop. Company 14 (Score: 3.39)
states: “The workshop really was great, but sadly we couldn’t implement any of
the ideas yet. It’s ready, it’s sitting there but we have so many other projects
that were already there before, that’s why we haven’t implemented any of it.”
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• Champion Role describes the initiative of someone within the company
who pushes or implements learnings/ideas from the workshop in the company. While company 3 (Score: 3.38) misses a champion: “Someone needs to
take the lead and decide, this is interesting and this isn’t, and then put in effort
for it and not leave it open. [...] You can’t work on five complex new things
at the same time,” Company 1 (Score: 3.75) has a champion: “We kind of
forgot about it until February [referring to implementing a product idea from
the workshop] and then I said I want to have this here by April, then it took a
month and two products were there.”
• Goal Setting refers to how precisely and with which scope the workshop
goal is formulated. Company 9 (Score: 3.17) gives an example for a broad
and fuzzy goal definition: “Yes, so customer-centric development was kind of
the idea and then surely also the product and a certain market segmentation,
...” Moreover, the strongly negative and highly significant correlation between
non-fuzzy goal setting and implementation of product/service ideas from the
workshop into the company (r = −.739∗∗ , p = .002) shows that a ‘fuzzy’ goal
setting already reflects a weak implementation effort.
• Company Size: Some companies describe themselves as too big or small for
implementations after the workshop. For instance, company 14 (Score: 3.39)
states: “The methodology we used there is more suitable for larger companies
to develop something like this. We’re much smaller, only two or three people
[in the PDP]. One of us has a wish, the other has the idea and the last says it’s
good.” While there is no significant correlation between company size and its
score, a graphical depiction indicates a U-shaped relationship (cf. Figure 6.2).

Figure 6.2: Relationship of Company Size & Company Score.
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Workshop Feedback
Generally, the workshop feedback is of a positive nature. However, with reviewing
not only positive feedback, but also negative feedback as well as suggestions for
improvements, recommendations for forthcoming workshops are derived.
Positive Feedback. Workshop methodology is the most mentioned positive feedback (mentioned specifically by 8/16 companies). Creativity, the iterative approach
with divergent and convergent phases, as well as prototyping are mostly reported.
Company 7 put it: “What really stuck with me was the phases of broadening and
getting as much options as possible and then quickly making the ideas concrete, discussing them, with which new ideas are born again — that was new for everyone
and progressed many people’s thinking.”
Group dynamics (8/16 companies) comprises that participants perceive it positive to get to know each other, to gain new inputs and share ideas, and to find the
‘same language’, while working in a larger group of people from the own company.
“I thought it was really exciting that people from different disciplines came together
and gave inputs I never would have thought of myself ” (Company 16). Moreover, and
“also from the team side, the mix with everyone was great, we have a lot of contact
with each other [management] but between them, they don’t really have that so for
them it was also very valuable” (Company 14). Finally, “it was extremely good with
the large team, that everyone was talking about the same thing and that everyone
could experience the creative phase” (Company 12).
Moderation (6/16) deals mostly with praising the moderators’ professionalism,
even — and especially — if it was tough at times. The workshop was “full of variety,
very toughly moderated so a really good time management” (Company 9). “Especially
the moderator really prepared and lead us well through the workshop” (Company 5).
To summarise, “I liked the workshop a lot, it was very well moderated” (Company 15).
The workshop setting (6/16) refers to the creative spaces at MFT and the outside
scenery with Castle Thun. Company 12 states: “Especially the location up there was
a huge plus point that people could see, hey we can brainstorm in totally different
rooms and venues, and I really liked the workshop where you could build things and
directly visualize your ideas.”
Negative Feedback. Only 3/16 companies give negative feedback which concentrates around the workshop structure and its documentation. Structure refers to:
“The problem was that the setting wasn’t clear during the exercises, the moderator
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left this open. The tactics were to not say much about what was going on but with a
group consisting of 90 % engineers, they wanted to know what’s going on. This led
to them totally closing up. This uncertainty works with certain people but engineers
need structure. Give them the setting, here we are now, this is where we’re going,
this helps them get into it much easier. [...] And the exercise with the personas,
totally missed its goal, the participants just simply didn’t understand why they were
doing this. Maybe the name itself ‘persona’ is just too vague without an explanation.”
(Company 6). Thus, the moderator’s guidance may need adaptation depending on
the participants’ background.
The workshop documentation (2/16) is insufficient, as Company 11 stated: “The
documentation was useless in my opinion. I need a summary from the three days
to see the process, not just some pictures of some walls we drew on” (Company 11).
Moreover, a comprehensive documentation would also be beneficial for the companies when returning home, as Company 10 put it: “We couldn’t retrace our steps in
the workshop afterwards and that would be very important for me, because in the
workshop you generate so many ideas and you also throw them away very quickly
due to different inputs. I would have liked to have a better documentation so that I
can come back to it afterwards and maybe rethink that idea that we threw away or
also be able to defend why exactly we picked a certain idea.”
Suggestions for Improvement. Follow-up workshops or at least some kind of
continuous coaching (5/16) are suggested for increasing the workshop impact. While
Company 9 is stressing the value of such follow-up: “Of course we would do it again,
[...] but we need to go back at least 10 times until it sticks. I would be willing to pay
10’000–20’000 CHF for such a follow-up because it’s definitely worth it”, Company 7
focusses more on the modus operandi: “A constant coaching is hard but spread
over 3-4 months, when there’s still some fire from the workshop, to sit together with
management and discuss what we are going to do, what are we going to integrate
into our firm, something like that would help transfer much more of the methodology
into the firm.” Finally, Company 8 emphasises the need for continuity: “You can
influence the culture of a firm with such a workshop but you have to do it often.
That’s my conclusion from all of it. I think it’s great, I think the format is great,
but in a second round you could get much more out of it because you know there is a
wood workshop, you have this and that and can use these things to your advantage,
it would be very interesting to do another round.”
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Discussion

This section discusses the quantitative findings regarding the literature reviewed,
whereas the findings from the qualitative study part are discussed together with the
findings from the explorative study (cf. section 7.4.1).
Company Scores. The holistic CENTRIM Model is chosen consciously to capture
an impact onto any aspect of innovation capability. As the impulse (stimulus) onto
the company is an only 2.5 days lasting ideation workshop, even a seemingly small
increase in the company score corresponds to direct or indirect influence by the
workshop. Even an increase in the second decimal of the company score represents
an impact on at least one of the measured elements. Thus, it is remarkable that
2/16 companies were able to surpass the threshold of ‘4.00’ which corresponds to an
— on average — slight increase in all 18 measured innovation capability items.
Dimension & Item Scores. The highest dimension impacts relate to ‘Direction’
and ‘Culture’ whereas the highest item scores relate to ‘openness in communication’
and ‘inclusion of multiple perspectives’. Both items capture some kind of change
in communication among the employees, suggesting that the workshop lowers the
hindrance of communication and fosters the knowledge exchange. This is in line with
Schmiedgen et al. (2016) who reveal that the impact of design thinking is in most
companies considered as ‘intangible’ or as ‘soft facts’. Moreover, it corroborates
the findings of the explorative study in which the dimension ‘People & Culture’
with the elements ‘Team’ and ‘Feedback & Communication’ emerged. With respect
to innovation culture and knowledge sharing, Dobni (2008) for instance identifies
as one of four dimensions for innovation culture the “knowledge and orientation of
employees to support thoughts and actions necessary for innovation”, and Smith et
al. (2008) describe innovation culture as “open, where creativity and risk taking are
encouraged and information freely flows around the organization.”

6.2.4

Conclusion

This study validates the impact of ideation workshops at MFT on the innovation
capability of participating Swiss SMEs. The application of a mixed method approach results in the finding that 93% of the companies report a predominantly
positive impact on their innovation capability, and it turns out that the dimensions
of Direction and Culture are affected most.
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Summary

This chapter is based on the description of Mobiliar Forum Thun and the studies
on how to effectively manage ideation workshops (cf. chapters 4 & 5). In order to
assess how useful the participation of a company in such an ideation workshop is in
the long run, this chapter addresses the fourth and final research question of this
thesis:
What is the impact of ideation workshops on the innovation
capability of (Swiss) SMEs?
An initial explorative study identifies four impact dimensions of the workshops
on the companies, such as product ideas, product development process, organisation,
and people & culture. These findings contribute to a consecutive and comprehensive
study that applies a mixed-method approach to quantify and qualify the workshop
impact onto the companies’ innovation capability. It turns out that 93 % of the
participating companies benefit from a positive change of their innovation capability, and that the dimensions Direction and Culture are increased most. Moreover,
influencing factors and preconditions are identified, and the participants’ workshop
feedback analysed. With these findings, the fourth research question of this thesis
is answered.

Chapter 7
Discussion & Reflection
Each of the above described studies provides new insights. In order to reflect about
their contribution to the goal for this thesis, these insights are discussed in reference
to the reviewed literature. The following four aspects are covered.
1. Project Approach. The findings of the initial need validation extend the literature regarding challenges in PDPs of SMEs, and refine the requirements for
the SME support. Moreover, the iterative development of the ideation workshop concept is in line with the Hunter-Gatherer Model, and the continuous
optimisation of MFT is an application of Triple Loop Learning in industry.
2. The support for SMEs — Mobiliar Forum Thun. The operational
implementation of MFT is based on design thinking literature, key learnings
from pilot workshops, and the continuous research efforts during this project.
It is shown that MFT fulfils all requirements for the needed SME support.
3. Managing the Fuzzy Front End of PDPs. The studies conducted during
this research project contribute on the one hand to the product development
literature, and allow on the other hand to derive managerial implications for
the management of PDPs in their fuzzy front end. Additionally, it is highlighted that MFT is an appropriate research platform.
4. Impact for Industry. Two studies determine the impact dimensions of
ideation workshops, and quantify their impact onto the innovation capability
of participating SMEs. In respect to the SMEs’ characteristics, recommendations for forthcoming workshops are provided. Finally, the benefits and
costs of ideation workshops are discussed for all stakeholders.
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Approach of the Research Project

This section discusses the studies about ‘Establishing an External Ideation Space’
(cf. chapter 3) and their related literature (cf. chapter 2).

7.1.1

Initial Need Validation

Complementary to the discussion in section 3.1.3, this section compares and discusses the findings of the study ‘Current Challenges in PDPs of Swiss SMEs’ with
the literature regarding challenges in PDPs (cf. section 2.3.3).
Challenges with Information & Knowledge — Iterations
Challenges with information and knowledge relate to the findings of a challenging
iterative learning process. Similar to Carlile (2002), the results show that knowledge
is located within specific functions, and that working, i.e. communicating, across
these functions may fail at knowledge boundaries. Eckert et al. (2005)’s description
of lacking awareness, loose interfaces, and a lost big picture may explain this, even
though it did not happen during the interviews. The top concerns identified by Maksimovic et al. (2014), such as knowledge life cycle activities, product development
environment, and success quantification, are also revealed in this study. Moreover,
it is found that small and quick iterations during prototyping and testing might be
helpful to surface critical issues of the new product, and that it could be efficient to
surface these issues early on in the process in order to avoid major process setbacks
and product change propagation. Challenges with tacit knowledge (Goffin & Koners
2011) are not mentioned in the interviews, however, spatial hurdles and scheduling
issues are reported which hinder a frequent and easy face-to-face communication.
Challenges with Uncertainty & Risk — Decision-Making
Both Cooper (2003) and Lough et al. (2009) stress the need for effective risk
strategies in product development, even though a fair amount of companies do not
consider risk management as part of product development. In the interview results,
iterations occur as risk events during PDPs, contrarily to Unger & Eppinger (2011)’s
explanation “PDPs manage risk partially through iterations, which are controlled,
feedback-based redesigns.” Moreover and complementary to Moe et al. (2012)’s
findings in agile software development, this study identifies similar challenges to the
alignment of strategic product plans with iteration plans, the allocation of resources,
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and shared decision-making as team tasks. Challenges with team stability (as mentioned by Slotegraaf & Atuahene-Gima 2011) are not found in the study’s data, but
challenges regarding performance measurement systems are more prominent than in
e.g. Maksimovic et al. (2014)’s results.
Challenges with Stakeholders — Stakeholder Involvement
While Wowak et al. (2016) focus on challenges with suppliers in early phases of new
product development, this study reveals challenges with suppliers throughout the
product development process. Similar to Pernstål et al. (2012)’s results, internal
challenges with the manufacturing department are identified. Furthermore, and in
line with Brettel et al. (2011), there seems to be a need to integrate more stakeholders than R&D, manufacturing, and marketing department. However, the involving
of customers is also challenging. Identifying their needs is difficult and not at focus
of all investigated PDPs, and when in focus, they are more diverse than easily addressable. Berglund & Sandström (2013)’s results fit partly to these findings. While
it was not stated to seek control over third parties, unpredictable feedback loops
are also leading to frustration, complemented with costly and prolonged processes
due to changes. Finally, Knudsen & Mortensen (2011) discuss openness critically,
a perspective that the interviewees do not share, as they perceive global market
conditions and legal requirements as challenging.
To summarise, the results of this study corroborate the body of recent literature
about current challenges in product development processes of large companies and
extend it to — in particular Swiss — SMEs.

7.1.2

Early Phase of the Project: Support Development

This section discusses the learning process in early phases of the research project
along the ‘hunting rules’ according to the Hunter-Gatherer Model (cf. section 2.4.3).
Rule 1: Never go hunting alone
The initial project team was staffed with two PhD students, one with a background
in business engineering and management (the author of this thesis), and one with
a design background.1 Moreover, an industrial designer as well as an innovation
1. As the research topics were independent from each other, her research is neither part of this
thesis nor had it any influence on the thesis’ outcome.
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manager of the funding partner supported the initial space implementation and the
prototyping workshops. Thus, the research project started with a skill diverse team
compilation. In respect to the formulation of this rule, it is a positive formulation
suggested such as ‘Go hunting with a skill-diverse team!’.
Rule 2: Never go home prematurely
At this point, two special workshops shall be emphasised: First, during the first
workshop, also the CEO of the funding partner participated, so that he could engage
in the project and further promote it as a champion within the organisation (cf.
Rost et al. 2007). Second, one workshop had the research project itself as topic —
stressing the open-end character of such workshops, and enabling the participants to
think about the implementation of the final support ‘MFT’ within the organisation,
and the introduction to the ‘market’.
Although the prototyping phase comprised only fourteen workshop days, the
triangulation of different data sources allowed to learn quickly on several levels and
from different perspectives. Moreover, it was possible to incorporate the knowledge
gained from similar non-project-related workshops. However, more workshops —
in particular with SMEs — might have led to an even higher maturity level of the
workshop concept. Thus, it was possible to ‘Go home with all relevant insights!’, to
suggest a positive formulation of this hunting rule.
Rule 3: Bring it home
Regarding space, it was indeed possible to consider the key learnings while conceptualising the interior design and equipment for the final spaces at MFT. Moreover,
ongoing changes due to the re-furbishing of the medieval castle Thun surfaced both,
obstacles for a smooth transfer of the space-related insights, but also several opportunities such as the wood workshop and the media lab.
To summarise, the Hunter-Gatherer Model (cf. Steinert & Leifer 2012) is an
adequate approach for gaining rapidly relevant knowledge about — and for — establishing an ideation space with complementary workshop concept for SMEs.
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Later Phases of the Project: Support Optimisation

This section discusses Triple Loop Learning (cf. section 2.4.3) as the underlying
concept for the change initiation and implementation (cf. section 3.3.2) in later
phases of the project.
Learning Loop Three: Level of Informal & Individual Learning
Learning on this level is related to the workshop topics, i.e. the companies’ specific
challenges in their individual business environment. These fast paced learning loops
of the individual workshop participants are indeed intended by participating in the
workshop, but in itself irrelevant for the overarching research project.
Learning Loop Two: Level of Procedural Learning
Based on the interaction between workshop participants and the moderators, these
loops occur according to the latest version of the workshop concept. Especially the
studies about how to manage ideation workshops (cf. chapter 5), collect systematically data and information about how these learning loops, and in turn the whole
workshop process, can be improved.
Learning Loop One: Level of Formal & Institutional Learning
Based on the insights of these studies (in chapter 5) and further space-related research (e.g. Rittiner et al. 2016b), the ‘Quarterly Reflection Days’ (cf. section 3.3.2)
are used to adjust the whole setting of Mobiliar Forum Thun in respect to workshop
concept, space, and organisational issues.
Compared with the educational setting of the Triple Loop Learning implementation at Stanford University (e.g. the course ‘ME310’)2 , this research project allows
as well to observe design processes dealing with ‘real world’ challenges. Moreover,
as the workshops are conducted by SMEs’ employees who continue working in their
jobs, this research setting also allows to measure the long-term impact of these interventions. This could, if intensified and continued, be called a Fourth Learning Loop
on the level of practical long-term learning.

2. http://web.stanford.edu/group/me310/me310_2016/about.html (accessed: 16/10/11).
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Mobiliar Forum Thun

This section discusses the developed support Mobiliar Forum Thun in relation to
the reviewed relevant literature (cf. chapter 2), focussing on the operational implementation of space and process, as well as on its requirements (cf. section 3.1.4).

7.2.1

Operational Implementation

Space as Design Thinking Support
Although focus is put on the workshop process in this thesis, the effect of space onto
this process cannot be neglected (cf. Allen 2007). Thus, this section discusses the implementation of the external ideation space Mobiliar Forum Thun (cf. section 4.2) in
light of the literature regarding the supporting functions of space (cf. section 2.4.2).
Escape Spaces. Recursively, MFT in relation to the participants’ ordinary workplaces, as well as the escape spaces (e.g. the Mongolian yurt) at MFT in relation
to MFT itself, relate to ‘Collaboration & Isolation’. The participants come together
for close collaboration at MFT, and to seize the opportunity to work — as a group
— in isolation, i.e. away from their daily business (cf. the dis-location effect by
Lewis & Moultrie 2005). Both is in general perceived very positively by most of the
participants. However, as this close collaboration may be very intense (e.g. during
brainstorming sessions in front of whiteboards, cf. Gutwin & Greenberg 1998), the
participants have the option to work — as sub-groups or even as individuals — in
escape spaces at the escape space MFT, e.g. the yurt. This reflects Asimov (1959)’s
suggestion that at some point, if creativity is required, isolation may facilitate the
incubation of new ideas. Thus, and initiated by the iteration provoking workshop
process, the interplay of space-supported isolation and collaboration may facilitate
ideation. While Cross et al. (2016) state leaders should do this balancing, the
moderators encourage the participants to choose freely how and where they work.
Support Spaces. While kitchen and lounge facilitate the workshop progress during the working day, the hotel and restaurant contribute to the campus feeling of
the participants, and enable a frictionless workshop experience as time and attention
consuming transfers between sleeping place and MFT fall away. Moreover, several
participants report fruitful and inspiring discussions which they had — as a team
— during their dinners the respective night before.
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Creative Spaces. According to Amabile et al. (1996) and Dul & Ceylan (2011) regarding a creative work environment, and according to Gensler (2008, 2013), Groves
& Knight (2010), and Doorley & Witthoft (2012) regarding several spatial settings
for different tasks, there are several creative spaces at MFT.
The Plenary Space, for instance, fosters the ‘Communication & Interaction’
among the workshop participants. As Allen (2007) distinguishes three types of
communication: (i) Coordination is supported by several visualisations of the workshop process (cf. the ideation process in Figure 4.11) as well as by reflections of the
participants and the moderator’s guidance, (ii) Information sharing for the altering
of dynamic knowledge is facilitated by e.g. the stage for presentations (cf. also the
active ‘give-and-take among people’ by Becker 2007), and (iii) Inspiration by the
colourful interior design and the easy access to various ideation materials. With
help of the Brick-Walls and High-Tables, the participants are able to create small
and informal group spaces for inspiring communication (cf. Brown et al. 2014).
The Soft-Prototyping Space and the Wood Workshop facilitate ‘Prototyping &
Learning’ by several means. As Leifer & Steinert (2011) point out, flexibility is the
key concept for the spatial setup. Thus, the storage racks in the Soft-Prototyping
Space are movable; light and electricity can be provided flexibly, and with respect
to Kristensen (2004), tools and material for prototyping are available almost everywhere. This is also in line with Coradi et al. (2015) who highlight that high visibility
is triggering cross-functional interactions and thus exploration.
To summarise, the space implementation could be based on firstly, the literature
regarding supporting functions of space, secondly, the key learnings from the prototyping workshops at ‘L51’ in Zurich (cf. section 3.2), and finally, the insights gained
during later phases of the research project (cf. Rittiner et al. 2016b).

Workshop Concept & Design Thinking Process
Based on the approach of project-based learning (cf. section 2.4.3), this section
links the literature regarding the design thinking process (cf. section 2.4.1) with the
identified challenges in PDPs of SMEs (cf. section 3.1.2) and discusses how they
merge within the workshop concept (cf. section 4.3).

Workshop Preparation. The briefing between workshop sponsor and moderator
allows to address a relevant topic of the company several weeks prior to the workshop.
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Phase 1: Identifying the ‘right’ Questions. As Leifer & Steinert (2011) point
out, it is often ambiguous who is actually the user. Both the environment and stakeholder map address the challenges with global market conditions and the supplier
collaboration. Cooper (1999) and LeRouge et al. (2013) explain that a hypothetical
archetype of the user is needed to promote a shared understanding of his needs.
Gaining empathy with this user is most important to translate insights into products
(Brown & Katz 2011). With the persona creation and need finding sessions, the
challenges related to customer needs are made explicit, resulting in the formulation
of user stories and a re-framing of the initial workshop challenge. Thus, the first
workshop phase addresses the SMEs’ challenges regarding stakeholder involvement.
Phase 2: Identifying promising Solutions. After an initial ideation, the participants start visualising and prototyping their ideas. Also Skogstad & Leifer (2011)
recommend to maximise the chance of learning by experimenting with simple prototypes. This addresses the challenges with prototyping and testing, as the workshop
demonstrates how simple prototypes may be — and still facilitate learning. According to Hargadon & Bechky (2006), there exist help seeking and giving, reflective
re-framing, and reinforcing as social interaction for collective creativity. The PFD
sessions and the application of feedback roles implement these interactions and address thus the challenges with getting feedback and the circulation of information.
During this iterative workshop process, process setbacks and change propagation
may occur similar to the challenges in PDPs. However, due to the short iteration
duration and the frequent reflections, they lose their threat potential. Thus, the
second workshop phase addresses the SMEs’ challenges regarding iterations.
Phase 3: Getting Things Done. Creating the vision (writing the ‘30 Minutes’)
and preparing the next steps (cf. Brown & Wyatt 2010) addresses the boon and bane
of projects, and supports dealing with uncertainty. Regarding the use of KPIs, the
reflection guideline might also become a tool for the workshop participants. Thus,
the third workshop phase addresses the SMEs’ challenges regarding decision-making.
To summarise, the workshop concept applies divergent/convergent phases (e.g.
Lindberg et al. 2011), and distinguishes between three ‘sequential’ phases which
often intersperse each other in reality (cf. Brown & Wyatt 2010, Meinel & Leifer
2011, Figure 2.7). Moreover, it is not only distilling the essence of design thinking
into a 2.5 days workshop for SMEs, but also addresses their challenges in PDPs.
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The Support MFT fulfils its Requirements

In order to ensure the usefulness of the developed support (cf. chapter 4), several
requirements are established in section 2.5. Each of these requirements, and how
they are met, is discussed in the following.
Address Current Challenges in PDPs of SMEs: As the evaluation of the workshop impact (cf. chapter 6) shows, the workshops at Mobiliar Forum Thun
fulfil their purpose and enable SMEs to increase their innovation capability.
This is achieved by addressing the SMEs’ needs and challenges in the dimensions of iteration, decision-making, and stakeholder involvement.
Address a Relevant Topic: In order to align the workshop with the strategic
orientation of the SME, a briefing with the company’s sponsor (mostly the
CEO) is held prior to the workshop (cf. section 4.3.1).
Have a Long-term Impact: Whether the SMEs could increase their innovation
capability over years cannot be stated yet. However, more than one year after
the workshop a positive influence is measurable (cf. section 6.2).
Consume a Reasonable Amount of Resources: As a lot of SMEs lack financial resources, conducting an ideation workshop at MFT is free of charge.
However, sending staff for 2.5 days to Castle Thun requires some re-planning
of organisational processes. However, this is affordable for most SMEs (cf.
section 3.2.2).
Be Adjustable to a Range of SMEs: During the workshops, a lot of SMEs do
not only develop new product ideas, but also services and aligned business
models. Moreover, some companies with less than a dozen employees, and
some with more than thousand staff members, participated in workshops.
Be Easy to Use: For the participants it is easy to follow the workshop process.
They do not need any kind of preparation (besides the workshop sponsor),
they work in a sequence of iterations on several tasks, which enables them a
learning by doing, and sometimes leads even to a state of flow.
To summarise, the support Mobiliar Forum Thun meets all established requirements which ensure its usability for the intended purpose. Thus, Swiss SMEs have
the opportunity to increase their innovation capability by participating in an ideation
workshop at Mobiliar Forum Thun.
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Managing the Fuzzy Front End of PDPs

This section relates firstly the studies on ‘Managing Ideation Workshops’ (cf. chapter 5) to the reviewed literature (cf. in chapter 2), secondly discusses practical
implication of these studies, and finally highlights Mobiliar Forum Thun as an appropriate research platform.

7.3.1

Studies at Mobiliar Forum Thun

The first study has an explorative character and elucidates how to provoke iterations
in ideation workshops. In order to derive the directions for further research (cf. the
studies in sections 5.2 – 5.4), the results are already discussed in section 5.1.3.
Performance Measurement in PDPs
In contrast to other tools and models for measuring PDP performance which apply
several perspectives of performance (e.g. Lazzarotti et al. 2011), this study focusses
on the single perspective of activity-based learning, i.e. knowledge gaining. While
Lazzarotti et al. (2011) state that several levels of effort are difficult to observe,
applying the reflection guideline is easy due to the given participants’ presentations throughout the ideation workshops. Furthermore, the reflection guideline is
based on the clearly defined performance dimensions of efficiency and effectiveness
(O’Donnell & Duffy 2002). In contrast to the design audit tool by Moultrie et al.
(2006), the reflection guideline does not limit its scope to design related activities,
but rather covers all necessary activities in the fuzzy front end of product development processes. Furthermore, not the teams evaluate the design process but the
workshop moderators. Whereas Moultrie et al. (2006) classify performance within
five ingredients on four different maturity levels, the reflection guideline is based on
only two performance dimensions and utilises both, the reflections as well as 7-point
Likert scales. Regarding the application, it is not necessary to invite representatives
from several departments in a half-a-day retrospective audit, but rather conduct a
series of interviews with single experts during a 2.5-days lasting ideation workshop
in-situ, i.e. while the workshop participants are working and concentrating on the
SMEs’ major challenges.
Referring back to the SMEs’ challenges in PDPs (cf. section 2.3.3), the properties
of the reflection guideline can be set in context. Regarding the barriers to successful
new product development (cf. Millward & Lewis 2005), the focus on time and
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costs (i.e. from a resource perspective) could be shifted by applying the reflection
guideline to a wider scope, i.e. of what can be gained with this resource allocation,
and how the achievements fit the initial goals. As it is challenging for SMEs to
apply KPIs consistently (cf. section 3.1), the frequent application of the reflection
guideline could be a step forward to continuous process control for SMEs.

Characteristics of Iterations in the Fuzzy Front End of PDPs
Wynn (2007)’s non-orthogonal perspectives on iterations comprise the iteration
methodology by Safoutin (2003) and the classification by Costa & Sobek II (2003)
and Costa (2004) at least partially. However, the study at MFT reveals two additionally characteristics of iterations (Ideation & Consolidation) but does not observe
the occurrence of Repetition. This might be traced back to the applied iteration
definition which has — in a series of iterations — in itself a repetitive character.
Further, the study reveals an uneven distribution among the iteration characteristics. Ideation is only observed in the second workshop phase, while Consolidation
occurred mostly in phase three. Moreover, Exploration and Refinement dominated
in terms of occurrence, whereas Rework is observed rather seldom. However, Rework has not only a remarkably high effectiveness evaluation but also a negative
efficiency. This could be explained with the ‘failing’ of the predecessor iteration,
so that Rework became necessary and participants then outperform their iteration
goal in the following trail (cf. Figure 5.4).
While iterations may occur throughout the product development process at any
kind of scale, this study focusses on iterations in the fuzzy front end of product
development processes. There are not only observed expected iterations (cf. Smith
& Eppinger 1993) but also provoked ones (cf. section 5.1). These might influence
the PDP performance in a positive way (Martinez Leon et al. 2011, 2013; Kantomaa 2012). In contrast to Smith & Tjandra (1998), the study reveals (i) discussions
during the whole workshop process, (ii) a high iteration frequency especially during
the early workshop phases, and (iii) iterations getting by trend longer during the
workshop process, as product ideas get more elaborated. Furthermore, it is shown
that different iteration characteristics indeed may have different performance evaluations. With respect to the elements of iterations, the applied definition based on an
‘iterative cycle’; consisting of Working (W) and Presentation-Feedback-Discussion
(PFD), differs from the definitions of Daniel et al. (2007) and Andreasen (2015)
only as a ‘phase shifting’.
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Personas in Ideation Workshops
The persona development process at MFT follows the same steps as described in the
persona lifecycle by Pruitt & Adlin (2006). An exception is the birth and maturation
phase, as the workshop participants develop and use the personas. This seems to be
beneficial compared to the obstacles identified by other research, if personas need to
be transferred from a creating team to an applying team (e.g. Blomquist & Arvoa
2002, Pruitt & Grudin 2003).
Moreover, another remarkable difference lays in the time spent on the persona
development. The participants at MFT need on average 3:21 hours to develop their
personas, contrasting to the 1–2 weeks for data-driven personas, or at least 1 day
for assumption-based personas (Pruitt & Adlin 2006). Even though that seems to
be insufficient at first glance, this is compensated by the iterative approach and
the multi-disciplinary staffed teams at MFT. The results (cf. Table 5.11) show the
significantly positive correlation (.477*) between the number of iterations (Raising#) with the workshop performance (Perf.), while just spending more time on the
persona development (RaisingD.) does not correlate with the performance (.053).
This might be explained with the iterative workshop approach that offers several opportunities for ‘reality checks’ of the personas by other participants. Each
team at MFT presents its persona 3–5 times (3.6 on average) during the persona
development, and receives feedback from the other participants. Thus, beside the
3–5 participants who are engaged in creating the persona, another 9–12 participants
validate them. Compared to extensive user research, these ‘reality checks’ may decrease the risk of introducing details or relying too heavily on gut feeling (Jacobs et
al. 2008).

7.3.2

Practical Implications

Based on the performance reflection guideline and its result, the Evaluation Cloud
(cf. Figure 5.2, left), the following recommended actions are derived (depending on
the quadrant in which the evaluation fall):
• Special Choice (upper right): The iteration could be terminated faster
than expected, and the outcome/results over-match the goal. Everything is
alright. Based on the results, the next goal can be set, and the process starts
into its next iteration. However, if this happens in a frequent manner, one
could ask whether one is ambitious enough with one’s goals.
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• Cul-de-Sac Road (lower right): The iteration terminated in due time but
the results miss the goal. Even though it would have been useful to discover
this earlier, it provides the chance for the following iteration to adapt the
direction, or to make a U-turn if one was completely off-track.
• Hard Nut to Crack (upper left): Contrarily, if the iteration terminates
with delay but with an acceptable result, one could say ‘it was a long hard
slog, but we finally made it’ or ‘that took some doing’. Even though the result
is okay, one should reflect about whether the time plan was too tight, the
available resources too few, problems or distraction occurred along the way, or
the goal was too ambitious. In either case, if the following iterations consist
of more but smaller steps, the process control increases.
• Stumblings & Jumblings (lower left): Tardily one has to accept that
one is off-target. This is the worst case, and that should — in particular
while the process was out of control — be avoided. However, alone the fact
of recognising this situation incorporates the chance of stopping the ‘delusions
and confusions’, to reflect about its reasons, and to start with the next iteration
(and its sharp deadline).
To summarise, the simplest recommended action is to set a time-limit for the
iteration, and to stick to this limit. This allows for process/iteration outcomes on the
‘right’ half, i.e. special choices and re-directions in a timely manner, and mitigates
the risk to lose control over the process. As visualised in Figure 5.1 and indicated in
the results depicted in Table 5.11, the iteration duration should be relatively short
in the beginning of the process, and may be longer in later phases of the process.
Thus, the goals and the iteration durations depend on the status quo of the process,
and need to be adapted to the specific context. Over time, one gains experience how
to set both goals and deadlines (cf. Triple Loop Learning, section 7.1.3). Moreover,
with this reflection guideline, the approaches to reduce the iteration duration (cf.
section 5.1.3) may be applied to provoke iterations, considering the different iteration
characteristics and their phase-dependent effectiveness (cf. section 5.3.2).
Finally, applying the reflection guideline may support the training of others. On
the one hand, workshop participants could improve the diffusion into industry, and
thus increase the workshop impact onto the company. And on the other hand, new
workshop moderators could contribute to the scaling of Mobiliar Forum Thun, and
thus increase the impact onto Swiss industry.
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MFT as Research Platform

During the ideation workshops at MFT, the SMEs work on an individual and for
them highly relevant topic. Furthermore, the generic workshop concept addresses
the identified current challenges in PDPs of these SMEs (cf. section 7.2.1). Even
though it is hypothesised that each PDP is unique and individual (e.g. Albers
2010), MFT as a research platform provides the opportunity to observe, measure,
compare and purposefully manipulate dozens of PDPs in their early phase, the
fuzzy front end. With (i) the reflection guideline as an iteration-based process
performance measurement tool, (ii) the participants’ questionnaire as a workshop
outcome/result measurement tool, and (iii) the interview guideline as a long-term
impact measurement tool, it is possible to track and trace the performance of the
PDPs at a high frequency — and/or over a long period of time. This, in turn, is an
important precondition for the evaluation of either process characteristics such as
iterations, or applied methods such as personas, in the research on engineering design
and product development respectively. As the workshop moderators are committed
to aim at the best possible workshop result, the in-situ performance evaluations
allow for a testing of different means at limited risk, as the following iteration with
the opportunity for applying corrective means comes within about an hour. With
a sample size of currently up to 30 SMEs per year, MFT also allows to conduct
empirical and quantitative research, leading to significant results in a reasonable
time frame.
So far, research at MFT focussed on process and methodological aspects of
product development (within this thesis) and touched aspects of space (cf. Rittiner et al. 2016a, 2016b). However, MFT as a research platform would also be
appropriate for other areas of interest such as team dynamics. While participants
could be specifically selected for participation beforehand, 12–16 of them collaborate
in mostly 3–4 teams to tackle the same ‘real world’ challenge during the workshops.
On the one hand, MFT offers opportunities to manipulate/stimulate such emerging
team dynamics, and on the other hand, it provides multiple opportunities to observe,
measure and compare these dynamics within its different spaces.
To summarise, MFT as a research platform enables on the one hand organisations
and their members to come together and to collectively work on defining and solving
problems, and on the other hand, enables researchers to deepen the understanding
of how such collective problem solving happens. This is exactly what Hargadon &
Bechky (2006) called on the research community to do (cf. section 2.4.3).
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Impact for Industry

This section refers to the studies on ‘Impact of Ideation Workshops’ (cf. chapter 6)
and relates them to the reviewed literature (cf. chapter 2), derives recommendations
for forthcoming workshops, and discusses the benefits & costs for each stakeholder
involved in such workshops.

7.4.1

Studies in Industry

The impact of ideation workshops is measured in two consecutive studies. Based on
a qualitative impact exploration, a quantitative and qualitative study validates the
impact of ideation workshops at Mobiliar Forum Thun onto the innovation capability
of participating companies.
Impact Exploration
This study explores the impact of ideation workshops at MFT on the participating
companies and identifies the dimensions of product ideas, product development process, organisation, and people & culture. In reference to the characteristics of SMEs
(cf. section 2.2.1), the findings are similar to Hudson et al. (2001)’s results, who
found that SMEs lack a broad implementation of performance measurement systems, and in particular KPI tracking systems. While Healy et al. (2014) described
the SMEs’ concern with satisfying customer needs, the results in this study indicate that participating in the ideation workshops at MFT actually can strengthen
the company’s focus on customer/user needs. However, Calisir et al. (2013)’s findings shed the ideation workshops in an ambivalent light. While the participants
are encouraged to think and work outside the box regarding their product ideas
(phase 1 & 2), and towards a shared vision (phase 3), this shall, according to Calisir
et al. (2013), have no significant impact on the product innovation performance.
Impact Validation
This study complements the findings from the explorative study and evaluates the
workshop impact onto the companies’ innovation capability based on the CENTRIM
Model by Francis (2000). While the quantitative findings are already discussed in
section 6.2.3, this section focusses on the qualitative findings (cf. Spieldiener 2016):
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Mindset. The participants’ mindset is essential for the workshop progress, and a
closed mindset before the workshop strongly limits its effectiveness afterwards. As
‘open-mindedness’ is a crucial part of a company’s learning orientation, it is linked
with innovation capability (Calantone et al. 2002, Calisir et al. 2013). Although
the workshop itself may have only limited influence on the participants’ mindset,
one should consider: Firstly, the companies need to be briefed correctly that they
can arrive with the right expectations and with an open mindset. Secondly, the
participants need more structure of, and transparency on the workshop progress
to sustain an open mindset. This is in particular relevant and challenging as the
innovation process is regarded as non-linear and the least-structured dimension of
organisational performance (e.g. Adams et al. 2006).
Goal Setting. As a ‘non-fuzzy’ goal setting correlates with higher chance of
product idea implementation, another way of positively influencing the workshop
performance is a thorough goal setting during the workshop briefing. Without having a clear goal, the companies lack direction. Thus, even potentially valuable
workshop inputs might be hard to utilise.
Daily Business & Champion Role. The interviews reveal that the companies need available capacity and resources to implement their workshop outcome.
Thus, free space in their innovation pipeline is required, and/or employees who take
responsibility for an effective idea implementation (in a champion role). The importance of this champion role is well documented (Laforet & Tann 2006, Francis
2000, Saunila 2014, Hausman 2005, Tidd et al. 2005, Nicholas et al. 2011) and
might be one of the crucial factors contributing to successful innovations of SMEs
(Hausman 2005).
Company Size. As for instance Hausman (2005) states, SMEs have little structure, flat hierarchies, and are thus usually flexible and possess superior customer
knowledge. This offers several advantages compared to larger companies during and
after participating in a workshop: Firstly, a higher percentage of employees may
take part in the workshop, easing the knowledge diffusion afterwards. Secondly, less
structure may lead to a higher workshop impact, as learnings can be implemented
more easily. Thirdly, with their superior customer knowledge, the workshops’ usercentred approach provides a huge potential. However, there is also a downside: The
really small (micro) enterprises might be too small, have no structure to change and
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only very few employees. These companies have difficulties with implementing the
inputs into their PDP which in extreme cases does not even exist.

7.4.2

Recommendations for forthcoming Workshops

From the findings, several recommendations for forthcoming workshops can be derived (cf. Spieldiener 2016):

Before the Workshop. Regarding the company selection process, the company
size should be considered. The workshops are in particular attractive for SMEs
due to their characteristics, but companies may also be either too small or too big
for achieving convincing and long-lasting results (cf. Figure 6.2). Moreover, the
mindset of the participating company is significantly correlated with the workshop
impact (company score). Thus, being open to new ideas, solutions, and directions
is beneficial for a successful workshop.
Regarding the workshop briefing, a ‘non-fuzzy’ goal — aligned with the corporate
strategy — might streamline the workshop and the implementation of its outcomes.
Moreover, having enough space in the innovation pipeline, and having the will to
scrutinise the daily business, frees capacity for the implementation of new ideas.
Making companies aware that without having this space and capacity, even great
ideas may get lost. Thus, the workshop date should be selected purposefully.

During the Workshop. The workshop process and its moderation generally receive very positive feedback. However, as especially technically educated employees
such as engineers are used to work analytically and with structured tools, some explanation and reflection about the workshop tools and its progress would help to
maintain their open-mindedness.

After the Workshop. After the workshop and during its outcome implementation, some companies would appreciate a detailed documentation of the workshop
process and its intermediate results. This would ease a recall of decisions, bring up
valuable ideas again and enable scrutinising the assumed boundary conditions during the workshop. As a ‘standard’ documentation would lead to substantially higher
costs for a workshop (which are offered for free), other documentation methods such
as video documentation should be tested.
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Additional Workshops. In particular larger companies report difficulties with
implementing (and recognising) changes from a single ideation workshop. On the one
hand, this is in line with previous research stating that larger companies have more
structure and well-defined processes. On the other hand, during some interviews
the question whether participating in several workshops, or conducting some kind
of follow-up, would be possible to keep implementation efforts running emerges.

7.4.3

Benefits & Costs for each Stakeholder

The main industrial stakeholders of Mobiliar Forum Thun are the participating
SMEs and Swiss Mobiliar Cooperative Company as funding body of the external
ideation space.
SMEs’ Perspective
In respect to the identified business needs of the participating companies (cf. section 3.2.2), they calculate with the direct expenses for sending their staff 2.5 days
to an ideation workshop, and take also opportunity costs into account such as lost
sales, work not done, and meetings postponed. However, and thanks to the funding
body, participating in an ideation workshop at MFT is free of charge for the SMEs.
As an array of SMEs already participated and not only successfully implemented
new product ideas but also increased their innovation capability, the impact of participating can be estimated. Furthermore, the identified impact-influencing factors
allow assessing the risk that participating might not lead to the intended impact.
Funding Body’s Perspective
According to the cooperative tradition of responsible and sustainable action, Swiss
Mobiliar Cooperative Company aims at contributing to supporting SMEs and the
innovation capacity of Switzerland3 . As one of many funded projects, the objective of Mobiliar Forum Thun is to foster the innovation capability of Swiss SMEs.
With the positive response of the participating SMEs and their increased innovation
capability, Swiss Mobiliar Cooperative Company aims at continuously providing the
support Mobiliar Forum Thun. As the available workshops slots in autumn 2016 are
filled and a waiting queue for spring 2017 is forming (status: 09/2016), one might
think about scaling-up the offer.
3. https://www.mobiliar.ch/die-mobiliar/engagement/wirtschaft-und-arbeit/mobiliar-forumthun/haeufig-gestellte-fragen (accessed: 16/10/02)
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Summary

This chapter discussed the outcomes and results of the former chapters and linked
them to the literature reviewed in chapter 2, resulting in a reflection about each
chapters’ contribution to the goal of this thesis.
The approach of the research project with its need validation corroborates and
extends literature regarding current challenges in PDPs of SMEs. Moreover, the
initial and iterative development of the ideation workshop concept with complementary ideation space is in line with the Hunter-Gatherer Model, whereas in later
project phases the optimisation of MFT follows the Triple Loop Learning approach
and extends it to an industrial application.
The operational implementation of Mobiliar Forum Thun is based on literature
regarding design thinking and supporting functions of space, key learnings from pilot
workshops at ‘L51’ in Zurich, as well as the continuous optimisation of the workshop
concept. Thus, Mobiliar Forum Thun fulfils its requirements and addresses the
current challenges in PDPs of SMEs.
Managing the iteration-affected fuzzy front end of PDPs is investigated: (i) A reflection guideline for an iteration-based performance measurement is introduced and
successfully validated against two traditional measurement approaches. (ii) Based
on the comprehensive characterisation of iterations, high-performing iteration sequences are identified. (iii) Frequent reality checks are in particular important at
the beginning of the user-centred design process, i.e. during the persona development. Moreover, practical implications are deduced for the management of ideation
workshops, and MFT is highlighted as an appropriate research platform.
The workshop impact and its influencing factors are linked with the SMEs’ characteristics, and in particular their innovation capability. While an initial impact
exploration reveals four impact dimensions, a consecutive impact validation quantifies the impact onto the companies’ innovation capability. Based on the impactinfluencing factors, recommendations for forthcoming workshops are provided. As
the participating SMEs benefit demonstrably, the funding body will continue offering
ideation workshops at Mobiliar Forum Thun.

Chapter 8
Conclusions
This chapter refers back to the thesis’ introduction and concludes the thesis. The
research questions are re-visited, and the research contributions are highlighted as
well as evaluated against the success criteria. Limitations of the thesis are discussed,
and opportunities for further research are outlined. Final remarks complete the
thesis.

8.1

Review of Contributions

This section discusses the dissertation’s contributions in reference to the established
research questions (cf. chapter 1), as well as their managerial implications.

8.1.1

Contribution to Theory

To recapitulate, this dissertation argues that

participating in a 2.5 days ideation workshop has a positive
long-term effect on the innovation capability of SMEs.

In section 1.2, this argument is decomposed into four research questions which are
re-visited in the following.
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RQ1: What are the conditions and requirements for ideation workshops
with (Swiss) SMEs?
This question is addressed with a review of relevant literature (cf. chapter 2):
• With an overview of the Swiss industry, SMEs are identified as focus group
of this dissertation. While the SMEs’ innovation capability is defined as the
dependent variable of this research project, product development processes
are identified as an important means to influence their innovation capability. Moreover, it is found that design thinking might be a valuable means to
improve the early phase of product development.
• Based on these conditions, the following requirements are derived to guide
the development of the support: The support needs to address the current
challenges in PDPs of SMEs (cf. section 3.1). Moreover, it needs to enable
SMEs to address their relevant topics, have a long-lasting impact, and consume
only a reasonable amount of resources. As each SME is different, the support
needs to be adaptable to a range of SMEs, and should be generally easy to
use.
RQ2: How to establish an external ideation space for (Swiss) SMEs?
This question is addressed by two empirical studies (cf. chapter 3):
• An explorative study enables a thorough understanding of the current challenges in PDPs of (Swiss) SMEs, which corroborates the body of recent literature about challenges in PDPs, and extends it specifically to the challenges
of SMEs. This, in turn, validates the SMEs’ need for the developed support
Mobiliar Forum Thun.
• The Hunter-Gatherer Model by Steinert & Leifer (2012) is adapted from the
educational context of design thinking and product development, and exemplarily applied in early phases of this research project. It is an adequate
approach for establishing the external ideation space Mobiliar Forum Thun.
• Additionally, the concept of triple loop learning is applied for an ongoing
optimisation of the external ideation space.
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RQ3: How to manage ideation workshops with (Swiss) SMEs?
Based on the developed support Mobiliar Forum Thun, this research question is
addressed with four empirical studies (cf. chapter 5):
• An explorative study investigates how to provoke iterations in ideation workshops, based on the iterative interplay of working (W) and presentation, feedback, discussion (PFD) sessions. Furthermore, three crucial research topics
are identified for the following studies.
• With establishing an iteration-based performance reflection guideline, the need
for a workshop performance measurement tool is addressed, and its validity is demonstrated by comparing it with two other performance measurement approaches. This contributes to the performance measurement of PDPs.
Moreover, it is found that the workshop performance cannot be increased significantly by just increasing the amount of iterations.
• Studying the characteristics of iterations results on the one hand in a detailed
and quantified framework of iteration characteristics for single iterations, and
on the other hand in identifying high-performing iteration sequences — socalled ‘breathing’ patterns — in ideation workshops. While the former contributes to the knowledge of iterations as a phenomenon in PDPs, the latter
contributes to the effective managing of the fuzzy front end of these PDPs.
• Investigating the use of personas identifies on the one hand two contrary persona usage patterns, and on the one hand reveals a significantly positive correlation between the number of persona raising iterations and the overall workshop performance. Thus, although a high iteration frequency is not pivotal
over the whole workshop progress, frequent reality checks are necessary for
identifying the right questions in ideation workshops. This contributes to
user-centred design.
RQ4: What is the impact of ideation workshops on the innovation
capability of (Swiss) SMEs?
This question is addressed with two empirical studies (cf. chapter 6):
• An explorative study reveals four impact dimensions of ideation workshop, i.e.
product ideas, product development processes, the organisation, as well as its
people and culture. These findings contribute to the following study.
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• This study investigates the long-term impact on the SMEs’ innovation capability after participating in one 2.5 days lasting external ideation workshop. It
is found that 93 % of the companies recognise a predominantly positive impact on their innovation capability, whereas the dimensions of direction and
culture are affected most. While the companies’ size, mindset, economic situation, and a clear workshop goal are important factors for participation, the
feasibility of ideas, space for improvements in their daily business, and an idea
champion influence the implementation effort and the increase in innovation
capability. The workshops are generally received positively, in particular their
methodology, moderation and space, as well as emerging group dynamics. A
clearly described structure and documentation of the workshop process would
be appreciated. Follow-up workshops could further increase the impact.

8.1.2

Managerial Implications

The managerial implications are discussed on two levels regarding the measuring,
reflecting upon, and changing of the status quo.
On the level of PDPs, the framework of ‘current challenges’ can be applied for
measuring and benchmarking the status quo. The application of the performance
reflection guideline allows then to track and trace the actual performance and to
reflect about potential re-directions of the process (cf. section 7.3.2). Finally, change
can be purposefully initiated by provoking iterations, especially at the beginning
of the process while putting the user at centre-stage. Moreover, considering the
‘breathing patterns’ may ease the process improvement.
On the company level, the adapted CENTRIM survey can be applied for measuring the company’s current innovation capability. As participating in an ideation
workshop is associated with an increase of the company’s innovation capability, one
can on the one hand reflect whether coming to Thun might be an option, or on the
other hand, what workshop elements or underlying concepts such as user-centricity
and iterative learning can be implemented by other means even without participating in such a workshop. The description of the workshop concept provides a pool of
inspirations, and the description of space (and its support functions) might facilitate the implementation of a company internal ideation space. The impact of change
can be manifold. In order to develop convincing solutions, applying an iterative
approach such as the Hunter-Gatherer Model offers an array of key learnings. If
SMEs consider innovation to be important, they can become more innovative.

8.2. Evaluation against Success Criteria
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Evaluation against Success Criteria

To recap, the success criteria of the research project (cf. section 1.2) are on the
one hand, to contribute to academic knowledge, and on the other hand, that SMEs
increase their innovation capability due to participating in an ideation workshop at
Mobiliar Forum Thun. The research project meets both criteria successfully.
Academic Knowledge. Academia benefits in three areas from this dissertation:
• Product Development: The analysis of current challenges in PDPs of Swiss
SMEs provides an in-depth understanding of the needs of SMEs. Moreover,
this research validates a tool for the performance measurement of PDPs in
particular in their fuzzy front end, and identifies means and measures for PDP
performance improvements.
• Design Thinking & Ideation Spaces: An iterative learning process distils
the essence of design thinking for the establishing of an external ideation space
with complementary workshop concept for SMEs. The interplay of both —
space design and workshop concept — provides on the one hand an effective
measure for SMEs to develop ideas for new products, services, and business
models, and to increase their innovation capability in the long run. On the
other hand, the entity of both parts provides the basis of a research platform,
resulting in an evidence-based ideation space.
• Innovation Management: Beside the identified value for SMEs to participate in an external ideation workshop, this research provides a survey tool
for measuring the impact of participating in such ideation workshops on the
companies’ innovation capability. Even though it is also applicable before and
after other innovation initiatives, it supports managerial decisions regarding
the participation in ideation workshops, and eases a mindful implementation
of its outcomes afterwards.
Beside these research contributions, the research project also enables the research
of others, e.g. about the discovering of concept patterns in spatial design (Al-Falou
et al. 2014), external ideation spaces as an innovation tool (Rittiner & Steinert
2016), and space utilization patterns and workshop furniture (Rittiner et al. 2016).

158

8.3. Limitations

Industrial Benefit. Beside the positive long-term impact on the participating
companies’ innovation capability (cf. chapter 6), the funding body Swiss Mobiliar
Cooperative Company receives positive feedback for supporting SMEs and engaging
in the innovation capacity of Switzerland. Thus, further workshops will be offered.
Additionally, Swiss Mobiliar Cooperative Company does not only conduct external
ideation workshops with its own employees at Mobiliar Forum Thun, but also implemented an internal ideation space at the company’s head quarter in the CEO’s
former office in Berne, as it recognises the value of such ideation workshops.
Dissemination of Insights. Insights from this research project disseminate with
the participating SMEs and the funding body Swiss Mobiliar Cooperative Company,
as well as the workshop moderators. One of them actually invested into another
external ideation space with a slightly different focus and scope.1
Moreover, the insights contribute to an array of university-related spaces, projects, and lectures (with special thanks to Dr Rittiner). The prototyping space ‘L51’
(cf. Figure 3.2) is still used for several lectures, and a ‘Design Thinking’ class2 held
by Dr Rittiner among others, utilises the space ‘LEO Loft’ with creativity inspiring interior design at ETH Zurich (since 2015). Furthermore, experiences from the
workshops contributed to the student coaching during the first ‘ETH Week’ as part
of ETH’s ‘Critical Thinking Initiative’ (in 2015), shaped the content of a ‘BaseCamp’ course (in 2015) for student focus projects, and will influence the ‘Innovation
Project’ as a project-based learning course with about 500 students (in 2017).

8.3

Limitations

The most obvious limitation of this dissertation is the focus of one single external
ideation space, specifically tailored to the business needs of SMEs in Switzerland.
Even though the company size fits the dissertation’s scope, there might be a national
bias. Furthermore, as each workshop aimed at the best possible outcome, the workshop’s progress could indeed be measured and (significant) correlations were found,
but conducting experiments to test causality in relationships was not possible. Thus,
generality of the findings cannot be proven. However, feedback of academic experts
and practitioners in industry support the insights and indicate potential in similar
fields of application in terms of use cases and company size.
1. http://www.innospace.ch/ (accessed: 16/10/06).
2. http://www.sparklabs.ch/ (accessed: 16/10/06).
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Proxy. More specifically, several studies focus on different aspects of the workshop
process, as a proxy for the FFE of PDPs. With the research platform MFT, one
benefits on the one hand from the process observability at one central location with
controllable conditions, which is much better and easier to observe than processes
at different companies’ sites. But on the other hand, there are also system-inherent
effects such as the dislocation effect (Lewis & Moultrie 2005, cf. section 4.2.1) which
are indeed intended in reference to the dissertation’s goal to increase the workshops’
impact.
Data Collection. Furthermore, the author has been present during the workshops
for data collection, which might have had an influence on the participants’ behaviour
and thus, the workshop process. In order to capture the workshop progress, this
data collection approach was necessary for the research purpose, and the participants
were aware of this circumstance and permitted informed consent (cf. section 4.3.2).
However, for other research interests utilising the same research setting, other data
collection approaches might be more appropriate.
Data Sources. The data sources were during the workshops either the workshop
moderators (experts in the field and equally briefed, but with different backgrounds,
cf. section 4.1), or the author (or another experienced researcher) for observations
according to the AEIOU-framework (Martin & Hanington 2012), time logs, informal
interviews, etc., resulting in informed but still subjective in-situ evaluations of the
situation at hand.
Sample Size. Sample size limitations vary with the point of view (cf. Table 1.1
and the respective research designs). For qualitative research in the area of product
development and engineering design, they are relatively large; for quantitative studies in the area of innovation management, the samples are relatively small.
Measurability. Finally, innovation capability remains difficult to measure (e.g.
Schmiedgen et al. 2016), and the CENTRIM Model (Francis 2000) is only one of
many options. Moreover, it is only measured after the workshops, with only one
interviewee per company, and only with companies that participated in workshops
at MFT. Even if the workshop sponsor (mostly CEO or head of R&D with overview
of the company and its internal processes and structure) is interviewed, his/her evaluation might be subjective. However, bias through the presence of the interviewer
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is avoided as the interviewees are encouraged to elaborate on their answers. As the
questions were iteratively adapted to the common SMEs’ understanding, the simplification in wording might not allow a full capture of the underlying components
(cf. Spieldiener 2016).

8.4

Opportunities for further Research

From the achievements of this thesis, further research opportunities can be derived
in three directions.
• In line with this thesis, PDP-related research offers the opportunity to further increase its performance in the early phase. This could comprise studies
based on research results in this dissertation, e.g. to test the application of
the iteration-based performance reflection guideline with the workshop participants to trigger their reflection processes, or research regarding workshop
process elements such as personas, digital prototyping, and the development
of business models. In best case, these insights result in an increased outcome
of the workshops (cf. the linking of learning loop two and one, according to
the Triple Loop Learning concept, in sections 2.4.3 & 7.1.3), and in turn to an
increased long-term impact for the SMEs.
• Complementary to this thesis, MFT as research platform would also be appropriate to conduct research regarding teams, team dynamics, interaction,
communication and related research fields. This research would mostly benefit from the experimental setting that MFT provides, in combination with the
‘real teams’ and the ‘real world challenges’ they work on.
• Finally it would be worth researching how to scale the support of Mobiliar
Forum Thun, how to transfer it back into the educational context, and how to
transfer it into an international and multi-cultural context.

8.5

Final Remarks

The author would like to encourage other researchers on the one hand to carry
on with research at the intersection of design thinking, product development, and
SMEs, and on the other hand to apply empirical studies on ‘real world’ challenges
in order to develop support that matters.

8.5. Final Remarks

161

Furthermore, he would like to encourage industry, and in particular SMEs, to not
only utilise developed support such as Mobiliar Forum Thun, but also to be open for
further collaboration with academia. Research that aims at generating applicable
results for industry needs the close involvement of its future users.
Finally and especially addressed to the SMEs that already conducted an ideation
workshop at Mobiliar Forum Thun, the author would be glad if the trained skills
and concepts were further applied in industry. This in turn contributes to an ongoing increasing innovation capability and prosperity, and ultimately leads to more
satisfied customers.
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Appendix A

The appendix contains firstly and regarding the impact-interviews the interview procedure, the qualitative interview guide, the introduction for the quantitative survey,
as well as the survey questions, and secondly the questionnaire for the workshop
participants.

A.1

Impact-Interviews

The interviews proceed in three steps. Firstly, it is given an introduction about the
objectives and the procedure. Secondly, the interview questions are asked, comprising six open questions for discussion, and 18 closed questions for the survey. Finally,
the interviewee may ask questions before the interview is closed.

A.1.1

Qualitative Interview Guide

Table A.1: Questions for the Qualitative Part of the Impact-Interviews; cf. Spieldiener (2016).
Question

Objective

1. Why did you participate in the workshop?
2. How did you experience the workshop? What did you
like/dislike about it?
3. What were your take-aways from the workshop?
4. Did you implement changes in your firm due to the
workshop? If yes, what exactly?
5. Do you think your firm is more innovative due to the
workshop?
6. Did you accomplish your goals for the workshop? (Refer
to question 1)

Motivation
Mindset/
Improvements
Output
Implementation efforts
& challenges
Survey validation
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Effectiveness/
Expectations
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A.1.2

Quantitative Introduction

“Now we’ll begin the survey part.
The aim of this survey is to determine what areas of your firm were impacted by the workshop. To avoid misunderstandings, I will quickly give
an introduction and then we will complete through the survey together.
The subject matter of this survey is innovation, so ideas, which are implemented and have value for some person. These ideas don’t have to
be brand new, they just have to be new to the user. They can be ideas
for products and services, they could be about processes and structures
inside your firm, how products and services are marketed or how your
firm is structured.
So when I talk about ideas in the survey, I not only mean ideas for
products, but all ideas which cause change or development of your business.
The survey consists of 6 different dimensions, which are shown here.
(Show wheel diagram)
The questions are structured so that a change due to the workshop is
captured. I want to find out if the workshop had a direct or indirect
influence on each of the [elements] in question.
Please try to answer every question truthfully, we will not pass on any
data to other parties and your answers will be recorded anonymously. If
you can’t answer a question, please choose the answer ‘I can’t say’.
Now I’ll explain the survey’s scale.
If you need further clarifications, I will give them to you but I will keep
it as short as possible as not to influence your answer or give you more
information than others” (Spieldiener 2016).
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A.1.3
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Quantitative Interview Survey

Table A.2: Questionnaire for the Quantitative Part of the Impact-Interviews. The Scale comprises: SD = Significantly Decreased (1); sd = slightly decreased (2); nind = neither increased nor
decreased (3); si = slightly increased (4); SI = Significantly Increased (5); n/a = no answer;
cf. Spieldiener (2016).
Dimensions & Items
Dimension of Direction
Q1: Since the workshop, the management’s support for new ideas
has...
Q2: Since the workshop, the assessment of the firm’s environment
(competitors, customers, technologies, etc.) has...
Q3: Since the workshop, our willingness to change (concerning
personnel, structures, processes, etc.) has...
Dimension of Learning
Q4: Since the workshop, the inclusion of multiple perspectives
(employees from different departments, external personnel, etc.) has...
Q5: Since the workshop, collaboration with customers or other
organisations (suppliers, etc.) have...
Q6: Since the workshop, the availability of trainings or other
workshops has...
Dimension of Culture
Q7: Since the workshop, the promotion of employee’s initiative
(through the management) has...
Q8: Since the workshop, the openness of communication in our firm
has...
Q9: Since the workshop, the management’s expectations for creative
thinking from the employees has...
Dimension of Structure & Process
Q10: Since the workshop, the speed of our product development
process has...
Q11: Since the workshop, the effectiveness of our product development
process (the complete and expected fulfilment of goals) has...
Q12: Since the workshop, the efficiency of our product development
process (low usage of resources) has...
Q13: Since the workshop, the encouragement for good ideas has...
Dimension of Capability
Q14: Since the workshop, the search and retention of exceptional
people has...
Q15: Since the workshop, the analysis and procurement of
competencies (assets, technologies, skills, etc.) required to implement
new ideas has...
Q16: Since the workshop, successful implementation of new ideas into
concrete projects has...
Dimension of Decision-Making
Q17: Since the workshop, the long-term (persistent) support for
chosen initiatives/ideas has...
Q18: Since the workshop, our decision-making abilities when selecting
new ideas/initiatives have...

Scale

SD sd nind si SI n/a
SD sd nind si SI n/a
SD sd nind si SI n/a

SD sd nind si SI n/a
SD sd nind si SI n/a
SD sd nind si SI n/a

SD sd nind si SI n/a
SD sd nind si SI n/a
SD sd nind si SI n/a

SD sd nind si SI n/a
SD sd nind si SI n/a
SD sd nind si SI n/a
SD sd nind si SI n/a

SD sd nind si SI n/a
SD sd nind si SI n/a

SD sd nind si SI n/a

SD sd nind si SI n/a
SD sd nind si SI n/a
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Appendix

Questionnaire for Workshop Participants

Table A.3: Online-Questionnaire for Workshop-Participants.
Categories & Items

Scale

How did you experience the workshop at Mobiliar Forum Thun?
The workshop goals were clear and plausible.
The workshop methodology fits its goals.
The iterative approach with prototyping and feedback-sessions was valuable
The workshop duration was reasonable.
Do you have comments regarding the workshop?

1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
free text

How did you experience the moderator? He/She...
guided confidently and with competence through the workshop.
facilitated the working atmosphere and ideation process.
could answer participants’ questions proficiently and comprehensibly.
was respectful towards the participants.
Do you have comments regarding the moderator?

1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
free text

How did you experience the scientific supervision? He/She...
was supportive if needed.
was respectful towards the participants.
Do you have comments regarding the supervision?

1-2-3-4-5-6
1-2-3-4-5-6
free text

How did you experience the collaboration during the workshop?
The working atmosphere was motivating.
You personally benefited from the collaboration with other participants.
The workshop experience formed us to a team.

1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6

What are your key-takeaways/lessons-learned from the workshop?
You could develop concrete solutions for your challenges.
You learned how to get from an idea to a prototype.
The structured feedback was helpful to develop the ideas further.
The prototyping facilitated product idea visualisation and explanation.
You can apply the new methods/tools in you daily business.
You are now better able to deal with ambiguity in product development.
The prototyping supports you to explain the new working approach.
Do you have comments regarding your experience?

1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
free text

The ideation space at Castle Thun is...
practical.
inspiring.
reasonable in terms of size.
Do you have comments regarding the space?

1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
free text

Regarding the catering.
The catering was of good quality.
The catering was enough.
The staff was attentive.
Do you have comments regarding the catering?

1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
free text

Staying overnight.
Where did you stay?
The place matched you requirements.

free text
1-2-3-4-5-6

Overall satisfaction and recommendation.
In total, I am satisfied with the workshop at Mobiliar Forum Thun.
Mobiliar Forum Thun fulfilled my expectations.
I can recommend Mobiliar Forum Thun.
Do you have final comments regarding Mobiliar Forum Thun?

1-2-3-4-5-6
1-2-3-4-5-6
1-2-3-4-5-6
free text

Demographic information.
Sex.
Age.
Position in company.
Department in company.

male-female
free text
free text
free text

